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IMPROVED AUTOMATIC SMALL STEAM ENGINES. 

We have from time to time, during the last few years, 
suggested that if some one should produces a really good 
sma)! engine at a moderate cost, the sales would amply re- 
pay the outlay. Our suggestions have been responded to 
from every partof the country, and we are enabled, in this 
number,to present to our readers some fine illustrations of an 
engine which, although small apparently, possesses all the 
features of a first class motor. It is made self-acting as far 
as possible. 

Fig. 1 is a vertical central section of one of these engines 
and its boiler. The latter is of the vertical tubular type 
with the fire box eccentric to the outer shell; from this fire 
box the products of combustion pass up through tubes, as 
shown by the arrows, into a space beneath the feed water 
neater, which is above boiler, and thence through drop 
tubes and up the , a8 shown in Fig. 2. Fig. 2 
is also a vertical section, perpendicularly to the axis of the 
crank shaft and at ri 
angles to the plane of Fig. Fig. 1 
1. There are air spaces in 
the base which prevent the 
radiant heat from burning 
the floor, on which the ma- 
chine may be placed with 
no other foundation. The 
engine is of the slide valve 
type, the cylinder being 
located in a large éxhaust 
jacket, and that again in 
the feed water heater. The 
exhaust steam, therefore, 
not only prevents radiation 
and condensation in the 
cylinder, but also heats the 
feed water. There are two 
pipes for conveying the ex- 
haust steam from the 
jacket. The pipe, H, ex- 
tends to the bottom, and 
through this all the water 
of condensation may be re- 
moved, while the larger 
portion may be allowed if 
necessary to escape, through 
pipe, I, into the smoke 
stack, and force the draft. 
Dry exhaust steam is, 
therefore, always available 
to force the fire. The ad- 
vantage of locating the 
feed water heater on top of 
the boiler, and making it a 
base for the engine, is ob- 
vious, as it protects the 
engine from the great heat 
of the boiler and saves all 
radiation from the top. The 
cylinder is 34 inches in di 
ameter by 4 inches stroke; 
thecrank makes 800 turns 
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however, be changed at 
will by changing the ten- 
sion of the governor 
springs. The feed pump 
's cast in the crosshead 
slide, and is inside of the 
frame, giving the engine a 
neat and uniform appear- 
ance,and it also enables the 
belt pulley to be placed very 
near to the pillow block bearing. It is provided with a 
safety valve, E, having s handle to turn the valve in its 
Seat ateach starting, thereby prevetiting it from ever be- 
coming cemented down or stuck, Oi] cups, gage cocks, 
snd a glass water gage arealso attached. The boiler pres- 
‘ure is kept uniform by an automatic damper regulator. 

A novel and important feature about this engine is its 
Governor. We believe the present is the first instance of s 
PI being provided with an automatic variable cut- 

» whe governor operating, as in the largest and best 
machines, directly on the point of cut-off. The economical 
advantages of this system are too well known to be recapit- 
‘isted here. The object is attained in a direct and simple 
wsnner, no perishable belt being used. Two heavy weights, 
Which constitute the bails of the governor, are placed in- 


orce 
with suitable springs, which may be 
adjusted at will, as shown in Fig. 1. The weights are at- 
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deof the fly wheel, and revolve with it, the centrifugal | engines. 


and embraces a sliding cam, attached to the main shaft in 
such a manner that, while it is free to move in the direction 
of axis, it cannot turn on the shaft but rotates with it. This 
cam has two projections corresponding to the up and down 
stroke of the engine, as shown in Fig.2. The advancing 
faces of these projections are parallel to the axis, and open 
the cut-off valve at the same time at any lateral position. 
The slide valve is made to cut off at } stroke, and the rela. 
tion of the projection on the cam arc to the eccentric is such 
that, on the closing of the port by the slide valve, the bal- 
anced valve, G, is opened, and a full boiler pressure is let 
into the the steam chest, which is very small. The valve, 
G, only remains open during the time that the follower is 
resting on the projections. The terminations or receding 
faces of the cam projections are cut spirally in such a manner 
that, when the weights, A A, are thrown outward by a too 
rapid motion, it brings a shorter portion of the projections 
beneath the follower, and thus cuts off the steam at an earlier 
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MAXIM'S AUTOMATIC STEAM ENGINE. 


point of the stroke, Should the speed diminish, then the 
springs press the weight inward and allow the steam to fol- 
low the piston for a distance due to the work being done. 

This governor may be applied to a larger class of engines, 
and would prevent wire drawing the stesm and its attendant 
loss to @ very considerable extent, Moreover, it is free from 
the dangers inherent to all governors requiring « belt to 
drive them, since the belt is liable to break, slip, or come 
off, and thus allow the qraten 970 rey great danger to 

d property, as many ents a 
i A vec tnie raised against small engines is the constant 
watching required to keep the right quantity of water in 
the boiler. 

Fig. 8, page 200, is a view, partly in section and partly in 
elevation, of an ingenious automasic feed attached to these 
The feed pump is of the ordinary solid plunger 
kind, with suction on one side and discharge on the other. 
There are two branches to the discharge, one of which 








sched to « bell ctank, one end of which extends centrally 


passes to the boiler through the heater, and the other re- 








turns back to the tank from which the suction is taken. In 
this return pipe is placed a globe valve, E, with a sliding 
stem or spindle, which extends downwards and rests on the 
top of the shell, F. When the valve, E, is open, itis obvious 
that no water would enter the boiler, as it would discharge 
back to the tank ; thus,when no water is being pumped into 
the boiler, the pump is not liable to become filled with air, 
but is alwaysready. The automatic part of the device re- 
lates wholly to the opening and closing of the valve, E. 
When the pump is working, it has to discharge its water 
somewhere ; and if the valve, E, is closed, its only discharge 
is through the other branch and into the boiler. The shell, 
F, being full of water and oil and securely sealed, it forms 
a little boiler of itself; and steam is raised in it by the water 
falling in the main boiler and thus allowing the steam to 
displace the water in pipes, K and L, when the heat of 
such steam is rapidly communicated to the water in the 
shell ; a pressure is raised, the elastic steel tap is expanded, 
which closes the valve, E, 
and the water at once enters 
the boiler; when sufficient 
water has entered, it closes 
the pipe, L, and soon fills 
the pipe, K. Then the 
shell, F, cools, a depression 
takes place, and the relief 
valve, E, is opened, which 
at once allows the water to 
return to the tank and not 
enter the boiler, When it 
is desirable to take water 
from mains which have a 
pressure in them, then the 
pipes, I and J, may be con- 
nected to allow the water 
to circulate when not going 
into the boiler. Should a 
larger amount of water be 
required in the boiler at 
any time than that due to 
the hight of the pipe, L, 
then the globe valve, B, 
may be closed; and the 
pump will throw its whole 
volume into the boiler, and 
it may be controlled in the 
usual way, by closing off, 
more or less, the angle 
valve,A. This feed water 
regulator is perfectly reli- 
able, and in practice does 
not allow of a variation 
greater than the internal 
diameter of the pipe, L (4 
of an inch ) 

Fig. 4, page 290, is a view 
of a noiseless, automatic 
pumping engine, using gas 
or coal as a fuel. It is 
automatic to a remarkable 
degree, the pressure, feed 
water, and fire taking 
care of themselves, They 
are highly finished and 
very nest in appearance, 
the boiler casing being 16 
inches in diameter and 36 
inches high ; 25 cubic feet 
of gas per hour pump 250 
gallons of water 100 feet 
high, or a larger quantity 
to a correspondingly less 
hight. This pump is very light running, and is practically 
noiseless, making less noise than asewing machine. There 
is both an sirchamber and a vacuum chamber ; thus al! noise 
from the impact of water and its disagreeable pounding in 
the pipe is avoided. With coal as a fuel, it is provided with 
a larger pump, and raises thrice as much water per hour as 
with gas. Fig. 5, page 290, is a vertical central section of the 
gas-burning pumping engine. The burner is a double ar- 
gand, with 60 No. 60 holes, being the same size and once 
and a half: the number used in a common argand as used 
for illuminstion. A represents the safety valve, B the 
heater, CC thé boiler, D the counterpoise of float; E opera- 
tes the boiler feed, @ @ are the pendent tubes, filled with 
water.and forming a part of the boiler, H the burner, I the 
valve for automatically controlling the fire, by means of the 
piston, P, the lever, L, and spring, M; an inspection of the 
engraving will enable any one to comprehend the rest. 

Fig. 6, page 200, represents a smal! oscillating engine, on 
(Continued on page 290.) 
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DARWIN ON CONSANGUINEOUS MARRIAGES, 

There are few questions in social economy which have 
given rise to more scientific diseussion than thet of the in. 
termarriage of near relations. While some attribute to 
those marriages no sinister results, others, on the contrary, 
affirm that they are fraught with the gravest danger to so- 
ciety, and that the offspring are, as a rule, disposed to be 
lymphatics, deaf mutes, idiots, epileptics, or safferers from 
some one of the maladies of the nervous systems. Various 
investigations have been set on foot from time to time with 
a view of reaching some definite data on which to base a 
general law, without, however, attaining the desired object. 
A large number of instances of marriages between first cou- 
sins were at one period collected in France, among which 
were some terrible examples. In a Protestant family of the 
Isle de Ré, three brothers married three sisters, the parties 
bearing the above-stated relation. Out of eighteen children, 
the issue of these alliances, but one was exempt from infirmi. 
ty; of the others, some died young, and the rest dragged out 
wretched lives as idiots and invalids. On the other hand, a 
French physician, Dr. Bourgeois, gives a history of his own 
immediate family, in which there were records of seventy- 
four consanguineous marriages, not one of which resulted 
in misfortune to the descendants. 

Some new investigations on this important subject have 
recently been undertaken by Mr. George Darwin, the son of 
the celebrated naturalist, and carried through in a striking 
and novel manner, The questions to be settled were, first: 
What is the rate of consanguineous to ordinary marriages in 
the entire English population? And second: In asylums for 
idiots, deaf mutes, and the blind, what is the proportion of 
inmates, who are the offspring of consanguineous marriages, 
to the total population of the institution? It is clear that, if 
the second ratio should exceed the first, danger in con- 
sapguineous marriages might be inferred. If, on the other 
hand, the ratios should appear equal, such alliances might 
be considered as free from harmful results. 

In beginning his work, Mr. Darwin counted all the mar- 
riages announced in the Pali Mali Gazette, a London jour- 
nal, and especially noted such as were contracted between 
persons of like name, regarding such as taking place be- 
tween first cousins, and intending to use the data as a basis 
for his calculations. The objection, however, at once sug- 


259 
293 | gests itself that many persons have the same name but are 
3s | not at all related to each other; but this Mr. Darwin fore- 


saw, and provided for. By consulting the English census 


2% | of 1858, which showed the frequency of different family 
298 | names in England, he discovered, for example, that out of 
299 | every seventy-two persons there is one Smith; out of every 


seventy-six persons, one Jones, and soon. Now by the law 


298 | of probabilities, which teaches that a composite event has 


for probability the product of the probabilities of the events 
of which it is composed, the chance that one Smith marries 
is j,, and the chance that he will marry another Smith, not 


ies a relative, is j, X), or sy\;7, evidently a faint shadow of 
= probability. 
299 | Jones, not a relative, the chance is ,,5,,. Mr. Darwin cal- 
296 | culated these probabilities from all the well known names, 


Similarly, that a Jones will marry another 


and deduced from these the chances of the less common ap- 
pelations. Then, by taking the sum of all the probabilities, 


33 | lie found that the chance of persons, of like name but of dif- 
ferent families, contracting marriage is only about 1 in 1,- 


000, a probability so small that he considered himself justi- 
fied in neglecting it; and thus he substantiated his first as- 
sumption, above-noted, and was led to conclude that in Eng- 
land the proportion of marriages contracted between cousins 
(of any degree) of like name is about ;,7,5;; of the marriages 
in general, It now remained to deduce the proportion of 
consanguineous marriages, when the two parties bore not 
merely the same but different names. 

First cousins may be divided into four classes: 1. Child- 
ren of fathers’ brothers; 2,of fathers’ sisters; 3, of moth- 
ers’ brothers, and 4, of mothers’ sisters. If these catelgories 


}| were all of them equal, then the ratio of cousins of like 


names to cousins of different names would be about 4. Such 
an assumption is untenable, and very many cases can be 
cited where it would be impossible ; therefore the investiga- 
tor is compelled to resort to actual statistics. Mr, Darwin 
prepared questions which were answered by the members of 
288 families; and from the figures thus obtained he deduced 
that the ratio of first cousins of the same name to first cou- 
sins of different names is about }. But so hypothetical a 
conclusion needed more direct confirmation; and therefore 
Mr. Darwin distributed another set of questions, in which he 
asked to be informed relatively to the marriages between cou- 
sins which took place among the nearest relatives of the 
persons addressed. The results thus obtained confirmed 
the first ones, and the investigator was able to affirm that 
the sought-for ratio is comprised between }?? and }00. 
Applying this to the proportion of marriages of the same 
names, as previously stated, Mr. Darwin obtains the response 
to his first question, namely, that in England the ratio of 
marriages between first cousins is between 2 and 3 per cent 
of all marriages occurring. Other though more limited re- 
searches, by means of genealogical works and records, con. 
firmed the above result, and showed further that in London 
the ratio falls to 1} per cent, while in the rural districts it 
rises to 2} per cent, Among people in good circumstances 
it reaches 3} per cent, and among the titled aristocracy at. 
tains its highest figure, 4} per cent. 

The second portion of Mr. Darwin’s work consists in re- 
searches made in about twenty insane asylums, and im a 
number of institutions for deaf mutes and blind children. 
He obtained informatiun re’ to the families of 4,822 
idiots ; and out of this large total he found that but 170 mar. 





riages between first cousins had insane issue, or from 8 to 


amilies of 366 dear 
mutes (so born) contained but 8 (or 2 per cent) marriages of 
first cousins, This ratio is founded on too few a number of 
observations to merit complete confidence ; but such as it js 
it is far from being unfavorable to consanguineous ma; 
riages. 


This is the present extent of Mr. Darwin’s labors; and the 
accumulation of future researches will, of course, place them 
in more definite shape. As far ascan be now judged, it 
would seem that there is no such serious danger attendant 
upon consanguineous marriages as has been stated and Popu- 
larly believed. It is a misfortune that the suggestion of Sir 
John Lubbock, relative to adding a question regardivg con. 
sanguineous marriages to the queries to be annexed to the 
English census papers of 1871, was not adopted,since the sta. 
tistics thus obtained would have been of great value in Mr. 
Darwin’s hands. Mr. Darwin’s investigations, however, are 
remarkably bold,and c- rtainly his deductions in the beginning 
are ingenious. Besides, in common with all similar work 
they add to our knowledge of the science which underlies 
the welfare of the community ; for it will be evident that 
should such researches eventually prove that consaoguineous 
marriages are dangerous to posterity, it then becomes the 
plain duty of society, for its own preservation, if not to in. 
terdict them, at least to prevent their occurrence as much 


as possible. 





> 
AN ENERGETIC EMPEROR, 

The Emperor of Brazil (or rather Dom Pedro de’ Alcantara, 
as he is registered in the book of arrivals at the Fifth avenue 
hotel,and as he prefers to be called, seeing that he travels as a 
private gentleman), together with the Empress and suite, ar- 
rived in this city on Saturday, April 15, and, after a stay of 
some forty-eight hours, departed for Sin Francisco. Brief 
as this flying visit was, it has been amply long to demon- 
strate the fact that the sojourn of his majesty in this coun- 
try is not going to involve a repetition of the ovations which 
were accorded to the Prince of Wales and the Russian Grand 
Duke. Not that Dom Pedro does not merit, or would not 
under other circumstances receive, the grandest welcome we 
could give him ; for as a potentate he outranks both the above 
dignitaries, and as a man he is immeasurably their superior; 
but he wishes it understood that his imperial paraphernalia 
are all left behind in Brazil, and that here he is simply Mr. 
Alcantara. Therefore no one need look for a royal progress, 
for they will be more likely to meet his majesty ensconced 
in a street car,as he was the other day in the suburbs of this 
city, and paying his five cents fare like any other passenger. 

The Emperor characteristically began his visit by promptly 
declining to undergo the ceremonious reception which the 
government had provided for him, wholly regardless of the 
fact that three cabinet ministers, a vice-admiral, a major 
genera), one man of war, a tug, and asteam launch had been 
dispatched to convey him from the Brazilian steamer to the 
the city. When the high officials boarded his vessel, they 
found him in slouch hat and traveling garb, chatting pleas 
antly with a band of newspaper reporters, and their formal 
proceedings degenerated into a solemn farce. Domi Pedro 
declined to accompany them,so perforce they returned alone, 
and received the royal galutes thundered forth by mistaken 
forts and ships: while the Emperor quietly remained on board 
the steamer until she reached her pier, and then, with his 
party, hired backs and drove to the Fifth avenue hote. Two 
hours after his arrival he visited one of the principal theaters 
and witnessed one of Shakespeare’s plays, Henry V_, on bis 
return to his hotel he received a serenade,and then,at an hour 
(one o’clock Sunday morning) when it might be supposed that 
even roysity would become sleepy and tired after the Jong 
voyage, he started off to the Herald office, and watched the 
whole process of stereotyping and printing the morning edi- 
tion of the paper. The Emperors’ sight-seeing capacities 
are certainly extraordinary. At six o’clock the same morn: 
ing he was wandering over Central Park; and during the 
next twenty-four hours he found time to attend church, to 
devote two hours to being photographed, to inspect the 
Croton water works, to visit Messrs. Moody and Sankey’s 
meeting at the Hippodreme, and to spend the greater part 
of the night curiously examining the newsboys’ lodging 
house, a police station, and the practical workings of the fire 
telegraph system in an engine house. On the subsequent 
morning, at an equally early hour, the Emperor was driven 
over to Jersey city (narrowly escaping 4 serious accident on 
the way, by the collision of his vebicle with a heavy cart) 
and made a thorough inspection of the vicinity. He was 
particularly pleased with the horse car elevator which lifts 
the street cars bodily up the Bergen hights, and mentioned 
the need of such engineering works to several Brazilian 
towns, On his return to the city, he visited several of the 
public schools and two hospitals, received an address from 4 
committee of citizens, and at 6 P. M., after declining the 
proffered courtesy of a special train, installed himself with 
a portion of his suite in a Pullman car on the Erie Railroad, 
and started for San Francisco. The Empress remains in this 
city ;“Dom Pedro will proceed direct to San Francisco,remain 
there five days, and return by way of Denver, Salt Lake city, 
and Chicago, in time to reach Philadelphia at the opening of 
the Centennial. of 

The remarkable energy manifested by the E uperor in this 
city, in acqairivg the utmost information in the brief time st 
his disposal, typifies his whole character. He is utterly 
averse to ceremony of every description, and even in his ow? 
capital throws off the seclusion peculiar to royalty, and min- 
gles with his subjects at public places without restraint. As 
a ruler, none has done more to benefit his country. He hss 
abolished slavery in his dominions, built railroads, success: 

gully carried on great internal improvements, consolidated 
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his government,and raised Brazil to a position of undisputed 

re eminence On the South American continent. Asa man, 
Dom Pedro possesses great literary and scientific acquire- 
ments. He was a warm friend of Agassiz, and rendered 
that naturalist invaluable aid in his studies on the Amazon; 
he is a member of the French Academy of Sciences, and for 
many years has been a reader of the ScreNTIFIC AMERICAN, 
His ideas on scientific subjects are broadly liberal. To a cor- 
respondent on board the vessel coming from Rio Janeiro, 
while discussing Darwin’s theory, he said: ‘“‘ The theory ad- 
vanced by Darwin is undeniable, but I do not agree with the 
deductions of some of Darwin’s followers. I often recom- 
mend our young men to read Darwin’s work, because I am a 

artisan of truth; and the more I read the more I am con- 
vinced that all trath is one, and that all Science meets in the 
point of trath. Therefore no obstacle should be thrown in 
the way of the development of any science.” With such an 
advocate in the cause of Science, progress and enlightenment 
in Brazil will make rapid strides. 

In conclusion we desire especially to bespeak for the Em- 
peror ® warm welcome from the scientific and progressive 
people of our land. And that welcome, we ask, shall not be 
meaningless displays or ovations, but the carefu) exhibition 
and explanation to his majesty of all industrial operations, 
of all new machinery,and all engineering and mining works 
which he may encounter in his journey. We can assure in- 
ventors, mechanics, engineers, and all scientific men that 
they will meet a most appreciative and eager listener, one 
who is wel] informed as to what American genius has already 
accomplished, and beyond all a man who discards the name 
of Emperor for the self imposed title of student. 


SELF--IMPROVEMENT. 

There are many young working men who are anxious to 
improve their minds by reading and study out of business 
hours. But too many grow discouraged and fail in their ef- 
forts for self-improvement, although they begin with the 
best intentions. 

A want of thoroughness in whatever is undertaken is, per- 
haps, one great cause of such failures. A practical writer on 
that topic gives the following good direction: ‘‘ Never leave 
what you undertake to learn until you can reach your arms 
around it, and clench your hands on the other side.” It is 
not the amount of reading you run over that will ever make 
you learned; it is the amount you retain. Dr. Abernethy 
maintained that ‘‘ there was a point of saturation in his mind,” 
beyond which it was not capable of taking in more. What- 
ever was pressed upon it afterwards crowded out something 
else. It is probable that few of us have minds more sponge 
like than that of the great doctor. 

Every young man should endeavor to perfect himself in 
the science of the business he has chosen. Without this, 
he must always content himself in the lower walks of bis 
calling. The cost of a few cigars will buy all the books he 
requires, and his own diligence may be made to well supply 
the placeof a tutor. Withoutsuch diligence, the best teach- 
er in the world could not manufacture him into a scholar. 
If once going over a point will not master it, he must tackle 
itagain. Better give a week’s study to a page than con- 
clude that you cannot comprehend it. 

But though it is wise to give your main strength to your 
own specialiy, you should not confine yourself to such stud- 
ies exclusively, The perfection of all your powers should 
be your aspiration. Those who can only think or talk on 
one subject may be efficient in their line; but they are not 
agreeavle members of society in any of its departments. 
Neither have they made the most of themselves. They be- 
come one sided and narrow in their views, and are reduced toa 
humiliating dependence on one branch of industry. It costs 
nothing to carry knowledge; and in times like these, to be 
able to put his hand to more than one branch of industry 
often serves @ man a good turn. 

Do not attempt too much in the way of study to begin 
with ; you will surely lose heart if you do. Be humble and 
modest in your aspirations, and if youare diligent never fear 
but that you will hear a voice saying: ‘‘ Come up higher.” 
Be content to gather the precious gold of learning grain by 
grain; you will soon be able to see the pile growing, and will 
learn from it the wonderful power of the littles, which is 
felt and shown in mental as well as in golden gains. 


THE GREAT SUSPENSION BRIDGE BETWEEN NEW YORK 
AND BROOKLYN. 

It is a curious ¢ireumstance that, while the government of 
the United States has, atan enormous expense, undertaken 
the removal of the Hell Gate rocks from our East river, it 
bas at the same time given its formal sanction, through 
the Secretary of War, to the erection of new impedi- 
ments to navigation on the same river, at a point only a 
short distance from the firstnamed obstructions. We allude 
to the suspension bridge over the East river, between New 
York and Brooklyn, In our paper for August 7, 1869, Vol. 
XXI, page 85, we gave a diagram showing the elevation of 
the intended bridge; and public attention was called to the 








fact that,unless the level were fixed higher, it would seriously }of an unjust royalty for the use of the pressure bar from 
obstruct the navigation of the river. But no notice was}people who have undisturbedly employed that attachment 
merchants, and the con- |on their planing machines for many years, while numbers of 
a has gone steadily forward until the towers are| the latter have organized defense associations, banded to- 
“'most ready for the stretching of the wire cables. A vigor-| gether 
us protest is now im circulation by prominent citizens, who | tactics of the Woodbury people,if we may credit the assertions 
‘re making an effort to have the level of the bridge altered | of the Northwestern Mechanical Journal, the organ of the 
Northwestern Planing and Molding Machine Association 


stopped. 
They aver “ . some 300 machines, is to avoid the consolida- 
thetthe Brooklyn beltRe willy if complies maypariys confine their offensive efforts to individuals not 


taken of the matter by our 


or the work 


inflict almost incaleulable to the commerce of this 
Port by preventing the passage of sparred vessels of any 


considerable size, as the hight of the roadway at the towers | and can afford to fight the aggressors for any length of time, 
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feet above high water mark, while the masts of ships and 
barks vary in hight from 150 to over 200 feet. The peti- 
tioners also state that subscriptions are now being made by 
the citizens of New York, with a view of legally contesting 
the right of the Secretary of War to authorize the erection of 
the bridge, believing it to be at variance with the spirit of 
the Constitution of the United States,and in non conformity 
with the acts of Congress.” 

The principal objection to the raising of the level is the ad- 

ditional expense, and the increased grade of the approaches 
to the bridge. But these are minor considerations, compared 
with the importance of preserving unimpaired the splendid 
water way now existing, which will be still more peces- 
sary to commerce when the Hell Gate and Harlem river im- 
provements are completed. 
We give in our this week's SUPPLEMENT views of the great 
towers of the bridge, with particulars and dimensions of the 
various parts. We also give an engraving and description 
of the new drawbridge proposed for the Thames river at 
London. It will be seen that the Brooklyn Suspension 
Bridge,even if carried out on the present level, will be a very 
small obstruction to navigation as compared with the proposed 
London structure. 


OPENING OF A REMARKABLE RAILWAY IN LONDON. 
The London papers announce a further extension of rapid 
transit in that city by the completion and opening for public 
traffic, on April 5, of the East London Railway, which is an- 
other of those gigantic underground enterprises for which 
the metropolis of England iss distinguished. The most re. 
markable feature of this new work is the fact that a consid- 
erable portion of the line is built under water. The com- 
merce of the world may be said to float and navigate directly 
over apart of the roo! of the tunnel, which extends south 
easterly,from the Liverpool street station of the Great Eastern 
Railway, passing directly under the warehouses and water 
basin of the Lonion Docks, thence under the embankment, 
across and under the Thames river, to the New Cross station 
of the Southeastern Railway, thus connecting all the roads 
named, and also the London and Brighton and South London 
lines. At Shadwell and Whitechapel, magnificent stations, 
each four hundred and fifty feet in length, have been erected. 
The total cost of this new line, which is a little less than six 
miles in length, has been £3,200,000, or sixteen millions of 
dollars. Of the advantageous nature of this line to the pub- 
lic, the London papers say there is no doubt. That portion 
of the line under the Thames passes through the old Thames 
tunnel, built by the celebrated engineer M. I. Brunel. This 
work was commenced in 1824, and opened for foot passen- 
gers in 1843, but never proved of much value to the public 
until brought into use several years ago as a railway tunnel. 
The masonry comprising this remarkable work is 38 feet 
wide and 22} feet high, and was carried across underneath 
the bed of the river by means of a great shield, within which 
the masonry heading was erected,and the shie!d then pushed 
ahead step by step, by jack screws, the masonry being built 
up as fast as the shield advanced. 








ARTIFICIAL EYES MADE SENSITIVE TO LIGHT. 
Among the curious developments of Science is the recent 
production, by Dr C, W. Siemens, of an artificial eye that 
is sensitive to light. We wish we could add that it gives 
vision to the blind; but we cannot, though perhaps it con- 
tains a germ of promise in that direction. The new eye is 
composed of an ordinary glass lens, backed by an artificial 
retina of selenium. This mineral resembles and is allied to 
sulphur; it is distilled from bodies that contain sulphur in 
conjunction with metals, such as iron pyrites, a compound 
of sulphur and iron. ‘ 

Mr. May, a telegraph clerk employed at the Valentia sta- 
tion of the Atlantic cable line, first observed, in 1873, 
that the electrical resistance of selenium was instantly al- 
tered by light, the resistance being diminished by increase 
of light. 

Dr. Siemens makes use of this peculiarity of selenium in 
the construction of his novel eye. An electrical circuit is 
arranged, of whicha bit of selenium forms a pert, and con. 
stitutes the retina. Whena strong light is admitted into 
the lens and falls upon the selenium retina, the current of 
electricity flows (and by acting upon small magnets) may be 
made to work the artificial lids of the eye, opening or closing 
them according to the intensity of the light. 

* It is well known that the vibrations of musical sounds 
may, by an ordinary conducting wire, be electrically trans 
mitted and successfully delivered tothe ear. It remains to 
be determined whether light vibrations can, by means of se 
Jenium and electricity, be transmitted to the brain in the 
absence of the natural eye. 


THE WOODBURY PLANER WAR. 
The contest between the Woodbury Patent Planer Com- 
pany and the manufacturers and users of woodworking ma. 
chinery continues with undiminished acrimony. The former 
geem to beleaving no means untried tocompel the payment 





to resist the extortion to the last. The most recent 


included in the membership. The ascociations are wealthy ; 





Will be 115 feet, and the center of the span will be only 135! but pn the other hand few isolated concerns wgabiiycare to 


undertake a conflict with the Planer Company, when a 

sum comparatively small to that which defending an 
expensive lawsuit would cost them, would secure their im- 
munity. Of course yielding to the demand would be a sac- 
rifice of principle and asubmission to the superior force, but 
onthe other hand there are scores of smal] manufacturers 
who care nothing for either side of the controversy and 
would willingly keep themselves and their business clear of 
it, The Woodbury Company are evidently aware of this 
fact, and therefore naturally prefer bringing their forces to 
bear upon isolated opponents rather than upon members be- 
longing to associations likely to prove powerful antagonists. 
Even if this course has no better results, it is probable that 
it may secure to the company the means of existence until a 
decision of the courts settles the question definitely. Ob. 
viously the present work of the Association is to strengthen 
their memberships, otherwise it may be found that the pres- 
ent tactics of the Woodbury people, so farfrom being a sign 
of weakening on their part, as our abovementioned con- 
temporary intimates, arelikely to work more harm then the 
open system of attack which they have abandoned. 


THE LOUGHBRIDGE AIR BRAKE. 

The use of the air brake has for many years been persist 
ently advocated by Mr William Loughbridge, of Bat:imore 
Md., who ranks among the earliest inventors and patentees 
in this line. To someextent others have obtained laurels 
that were in strict justice his due. Recent trials upon the 
Baltimore and Ohio Railroad appear to have practically es- 
tablished the superiority of his devices. 

On one of these occasions a train of ten cars, drawn at the 
highest attainable speed, by the best engine owned by the 
company, was brought to a stop, from a velocity of 42 61 
miles per hour, within a distance of 590 feet, in 16 seconds 
time. This, we believe, beats anything heretofore accom- 
plished, either in thiscountry or England. The following are 
the particulars : 





EXPERIMENT WITH LOUGHRIDGE AIR BRAKE, AS TRIED ON WASH- 


INGTON BRANCH, B. & ©. R., BETWEEN BRANCHVILLE AND 
ALEXANDRIA JUNCTION, 1876, 
No. of engine Pr Sides oi R38 
Direction of movement . southward, 
Weight of engine 76,700 Ibs. 
Weight of tender R370 * 
Average weight of cars . Tee 


Total weight of train 245 1150-2240 tuns 
No. engine driving wheels ‘ — 


Diameter engine driving wheels 69 inches. 
Size of engine cylinder * - lize “ 
Size of air cylinders under cars ---. Lx“ 


No. of cars........ booacbee eeu 


Total length of train.... or 635 feet 
Total number of wheels in train -ooe 06 
No. of wheels to which brakes were applied 2 
State of steam gage at start..... ; : 130 Ibs. 

es « “ on shutting off oe ee © 

“ “ ** when train stopped........ . - 1% « 

“ air gage at start...... ' F ‘ “oo « 

» = at time of applying brakes so “ 

« a when train stopped » & 
Distance run for speed. ... : F 12,180 feet. 
Time consumed in running last 1,000 feet before shut- 

ting off... .... sod divert Jdkewe se cdvbbwlte Seid 16 seconds. 
Distance run after shutting off steam before applying 

brakes....... = a ee .. 800 feet. 
Speed of train when brakes were applied. 42°61m. per h 
Time occupied in making stop. . : ; . «esse 16 Beconds, 


REMARKABLE OCEAN STEAMING. 
The recent voyage of the Pacific Mail Steamer Company’s 
new steamer City of New York, from this port to San Fran- 
cisco, was in some respects remarkable, The total distance, 
13,552 miles, was performed in 59 days, the actual steaming 
time being 54days 14 hours The entire passage was made 
on the coal shipped at New York,none having been taken on 
board en route. The runs made were as follows: 





New York to Cape Virgin, west entrance of the Straits 


of Magellan . " . 7,074 miles. 
Through the Straits - eccoeomemrdens OE % 
Cape Pillar, east entrance of Straits of Magellan, to 
San Francisco ft 6,138 
13,92 “ 


Prior to the famous first trips between England and New 
York, of the steamers Sirius add Great Western, in 1838 
when the subject of ocean steam navigation was under dis- 
cussion in Kagland, Dr. Dionysius Lardner predicted that 
steamers could not be run with commercial success across 
the Atlantic until the consumption of fuel was reduced, as 
the cost and bulk of coal would eat up all profit. And he 
was right. For over twenty years after the opening of the 
Cunard line-in 1840, it required the payment of enormous 
special subsidies by the governments, in order to make good 
the losses to owners. First class steamers between New 
York and Liverpool consumed nearly 100 tuns of coal a day 
The largest vessels now only require about one fourth the 
above fuel, and are also in other respects more economical 
than formerly. The following are some of the psrticulars of 
the City of New York’s voyage; 
Total revolutions of the engines............. 3,338,105 

“ distance by observation... .... san? 13,552 miles 
“ distance by 6OTr@W.........-...-ccceees- - 14,235 


“ amount of coal consumed (dock to dock) 1,495 tunes. 
Total amount of coal consumed at anchor (port 
CONBUMMUGE Cadhsrecadhecesscs + -ssne>° ; oe 
Totalamount of coal consumed for steami 14400 * 
Average consumption of coal per day.. > |, hee 
« “ mile. = 239 ibs. 
bad perday, running time.............. 61,250 
oa A Ae GOe oc vos aphe 42°53 
“ speed per day, rurining time..................- 24814 miles. 


The dimensions of the City of New York are as follows ; 
Length 358 feet, beam 40} feet, tunnage 3,019. Engines 





1,000 horse power, 
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‘ Continued from first page.) 

the boiler, (Fig. 5). The cylinder is 2 inches 
in diameter and has 2} inches stroke of pis- 
ton. It is supplied with all the attachments 
used in large engines, the governor being in- 
side the belt puliey, and operating directly 
on the point of cut-off, enabling a small 
amount of steam to do a large amount of 
work. The engine is ready to work in 
ten minutes from lighting the gas, and will 
zunal) day without any attention whatever. 
With a supply of gas and water, it is its 
own engineer and fireman. It is admirably 
adapted to the use of dentists, jewelers, 
tea merchants, and amateurs. 

These engines were patented by Hiram 
8. Maxim, of New York city, December 22, 
1874, and July 20, 1875. The engravings 
accompanying this article were photo- 
graphed on the wood from Mr. Maxim’s 
drawings, and represent the parts of the 
engive as they actually exist. 

These engines are manufactured in six 
sizes, varying from 2 horse power down. 
ward, by Messrs. Maxim & Welch, of 176 
Center street, New York city, who may be 
addressed for further particulars. 

Slow it Happened. 

The following explaretion was recently 
given by an English bankrupt to his credi- 
tors. We find the account in the London 
Grocer. It is rather unusual for such un- 
fortunate men in business here to take the 
trouble to explain the calamity in the can- 
did manner which the English tradesman 
adopts towards his creditors. The state- 
ment bears upon its face truthfulness, and 
it is to be hoped that his friends accepted 
his statement and afforded him credit: 

**Gentlemen; The fact of my having 
stopped payment being known to you, I 
wish to lay before you some of the rea- 
sons for doing so. I came into this busi- 
ness, as is well known, under very great 
disadvantages, the premises being in a very 
dirty and dilapidated state, connection gone, 
with the exception of asprinkling of ready 
money and the tail end of an unsound book- 
ing trade; and on using every effort to get 











the thing in working order and recover the Fig. 3.-MAXIMS AUTOMATIC ENGINE FEED PUMP. 


connection, I am, so to speak, for the mo- 

ment come to the ground. WhenI came in] paid to the 
trastees of Nicholson’s estate $4,350, $2,825 of which was 
for a drained out stock, $350 for borse, van, etc., not worth 
at the outside $125, having sold the horse for $35; trade 
utensils $150, consisting only of five counter scales, there 
not being a scoop or any other utensil in the place (which to 
a business man seems almost incredible, but such was the 
fact, so utterly had the thing throughout become a wreck); 


Fig. 4.—PUMPING ENGINE. 


MAXIMS AUTOMATIC 
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Fig. 5.—-SECTION OF PUMPING ENGINE. 


STEAM ENGINE. 
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not even a canister for tea or coffee fit for 
use, or drawers in counter; also not a tap 
to draw treacle from, my predecessor usu. 
ally knocking out the head of the cask and 
dipping it out with a biscuit tin : $1,050 for 
goodwill and fixtures not worth $200. You 
will thus see the disadvantages under which 
I camein. Add to this $225 for valuation 

and introduction to the business, and $1(5 

paid Nicholson for house fittin.-s, ete., re- 

moving: furaiture $125, thus making alto- 

gether nearly $5,000 before I ccald make 2 

start; and finding the place in such an un- 

workable state,my preliminary aad working 

expenses have of course been exceedingly 

heavy. I need not to have stopped, as | 

had the entire confidence of my creditors, 

but on taking stock found that my position 

was not satisfactory, and deemed it pru- 

dent, rather than abuse the confidence of 

my creditors, to stop payment at once, 

whish I did immediately. You are, doubt- 

less, aware that [ left a firm of high stana- 

ing (after being with them sixteen years, 

fourteen and a half of which I had the en- 

tire management and buying of their gro- 
cery department, the returnsof which were 
large) to come here, working day and night 
under great mental anxiety, being of a na- 
turally high, nervous temperament, ard 
now find myself utterly ruined. I came 
here, saw, and in some unaccountable man. 
ner was, so to speak, captivated ; [ rushed 
into it without legal or private advice on 
my part, and the result would be, were | 
to go out now, without further expense in 
getting rid of all assets, that I should leave 
behind between $5,500 and $6,000: this 
through no fault (as is well known, except 
the fact of my coming here) of my own, 
but my misfortune. 

** As one of the disadvantages which 
have to encounter, I must not forget to 
mention the fact of my predecessor (who 
had been here for years underselling every- 
one, thereby gaining popularity) having 
again re-opened premises just below me, 
and of course, as a natural consequence, 
taking part of his old connection, thus 
weakening the already dzained out wreck.” 

For mending valuable glass objects 

which would be disfigured by common cement, 
chrome cement may be used. This is a mixture 
of 5 parts gelatin to 1 of a solution of acid 
chromate of lime. The broken edges are cov- 
ered with this, pressed together, and exposed 
to sunlight, the effect of the latter being to ren- 
der the compound insoluble even in boiling 
water. 





Fig. 6.—OSCILLATING ENGINE, 
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IMPROVED TOY PISTOL—MECHANICAL MARBLE PLAYING. 

This is # new way of playing marbles, which we bave 
no doubt will greatly please the boys. Instead of holding 
the marble between thumb and finger, and propelling it in 
the somewhat disadvantageous position of ‘‘ knuckling 
down,” the inventor of the present device proposes to shoot 
it out of a spring pistol. This change, he thinks, will in- 
crease the sport and add to the enjoyment of the game. 

The construction of the pistol is represented in the an- 
nexed engravings, Fig. 1 showing an exterior, and Fig. 2 a 
sectional view. The stock is made of metal, in two sections, 
and is held together by screws. The piston rod carries « 
disk, A, which rests against the trigger, B. Also on the 





piston rod is a shoulder which, when the rod is drawn back 
against the spring, C, which bears against disk, A, catches 
on the handle plate, as shown in Fig. 2. The marble is pre- 
vented from rolling out when the piston is aimed downward 
by the side spring, D. By pressing on the trigger the piston 
rod is raised so that its shoulder no longer engages with the 
handle plate, when it is pushed forward by the spring, C, 
thus throwing out the marble. 

Patented through the Scientific American Patent Agency, 
February 29, 1876. For further information relative to sale 
of rights, royalties, etc., address (until May 20 next) the in- 
ventor, Mr. O. C. Butterweck, Newcastle, Lawrence county, 
Pa. 

HEER’S DRIVING PULLEY. 

The invention represented in the annexed engravings is a 
new driving pulley, provided with an india rubber surface, 
the object being to gain lightness in weight and effectually 
to prevent the belt from slipping or leaving the pulley. It 
is claimed to be especiaily adapted to the spindles of circu- 
lat saws and lathes, to the shafts of planing machine cutters, 
and to other shafts which have to revolve at a high rate of 
speed. The engravings represent two different forms of the 
invention. 

In Fig. 1 a block of wood is turned nearly to the size of 
the required pulley, and larger at the diameter at the mid- 
dle. To this is fitted a short rubber tube, A, which very 
tightly embraces it. The ends of the tube are confined to the 
block by flanges of the end plates, which are secured by or- 
dinary wood screws, as shown. A hole is then bored through 
the block for the shaft, and a slot is furmed for the securing 
key, 

In Fig. 2 the block B, is made wholly of rubber, and one 
of the end plates has a hub, C, extending entirely through. 
On the end of the hub a thread is cut, and on this the oppo- 
site plate screws, so as to confine the rubber tightly. In this 
case the hub may be furnished with ribs adapted to recesses 
n the rubber block to prevent the latter turning ; in the pre- 
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Mechanics should Read and Refiect. 

The young mechanic of the present day should be an earn. 
est reader. Whether learning a trade, operating a machine, 
or drafting designs for the builder, he should be a lover of 
useful books.. They will serve as an adjunct to his success. 
They will make him a broader and happier man, giving him 
continually fresh themes for thought and pleasing topics for 
meditation. Books are to the mind whet food is to the body. 
They fill and strengthen it. They add vim, force, and vital- 
ity to its every function. They furnish that life blood which 
is the main spring of all action; and benefit their admirer in 
manifold ways. Do not then neglect so rich a boon. But 
read much and read carefully. 

We cannot all be rich, or great, or powerful; but we can 
all build for ourselves inviting palaces of wisdom, where the 
noblest and best of every age may come through the silent 
but immortal agency of books, to store our minds with the 
rarest samples of their genius. These choice legacies, too, 
will stand by us, and remain with us, when trades, fortunes, 
and friends fail, to comfort and satisfy our drooping spirits. 
Who then would think of living without the association of 
interesting books? No young man should. 

The world is full of reading matter, and it is utterly im- 
possible to peruse all; still every apprentice and tradesman 
can find leisure enough to acquaint himself with so much as 
is necessary to perfect him as a mechanic and brosden him 
out asa citizen. Read, then, by all means. Read slowly; 
read carefully; read with reflection; and reflect with read- 
ing.— Northwestern Lumberman. 


HAPTONSTALL’S DIAMOND FILE. 
The annexed illustrations represent a new mode of cutting 
files, Fig. 1 being a single cut, and Fig. 2 a double cut tool. 





Fig.2 
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the more considerable is the quantity of cream, the amount 
of butter is greater, and the skimmed milk, the butter, and 
the cheese are of better quality. These facts, he believes, 
may be explained by Pasteur’s observations on ferments and 
their effect on the media in which they live. It is probable 
that the refrigeration arrests the evolution of the living or- 
ganisms which set up fermentation,and hinders the changes 
which are due to their growth. 


NASH’S LIFE-PRESERVING STOOL. 
The annexed engraving represents a new lifs preserving 
stool which, if employed aboard vessels, would doubtless 








greatly add to the security of passengers. Experience has 
amply demonstrated that life preservers, not merely when 


they are stowed away, bat even when prominently exhibited 
about decks, are too frequently overlooked in the confusion 


of sudden disaster ; and being secured in place, in case of the 


ship sinking, they are carried down with her, and thus be- 
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vice, we learn, has been successfully tested. 





1 





126 Charlotte street, Philadelphia, Pa. 





ceding form this precaution is unnecessary, as the rubber 
‘ube adheres with sufficient firmness to the wood. The de- 


Patented February 29, 1876 For further information ad- 
drese the inventor, Mr. David Heer, care of H. D. Hirst, 


5 





The abrading surface is formed by two series of diagonal 
teeth arranged in alternate sections and at relatively oppo- 
site angles. This is clearly shown in the engravings. The 
advantages claimed are that both single and double files cut 
much smoothe: than those made in the usual way, and that 
shey are not liable to choke, so that they operate faster and 
last much longer than is commonly the case. The files run 
square across the stock and are intended to be used in that 
way. The inventor states that the single cut file is especial- 
ly adapted to woodwork, as the reversed angles allow the 
escape of the dust in both directions. A gun file is made on 
the same principle, oval in form to suit the inside of the 
gun barrel. 

Patented August 17, 1875. For further information rela- 
tive to sale of patent or of rights, address J. & J. 8. Hap- 
tonstall, Adel, Iowa. 


The Effect of Cold on Milk. 
The Lancet says that the effects of a low temperature on 
milk have been carefully examined by M. Eugéne Tisseraud, 
who recently communicated his observations to the Academy 
of Sciences. He found that if cow’s milk is, immediately or 
seon after being drawn, placed in vessels at various tempera- 
tures between freezing point and 90° Fah., and the initial 
temperature is maintained for twenty- four or thirty-six hours, 
it will be found that,the nearer the temperature of the milk 








is to freezing point,the more rapid is the collection of cream, 


come of less use than hen coops, skylight covers, or other 
movable buoyant articles. The present inventor has con- 
ceived the excellent idea of converting the ordinary farni- 
ture of the vessel into life preservers. Hesimply provides 
stools with cork seats, as shown in the il)ustration. 

Two disks of cork are fastened upon a base board, another 

board is placed over them, and the whole is bolted together. 
There is no air chamber to become punctured and therefore 
useless, and the cork will always float and support persons 
clinging to the stool. The cork seat is of course applicable 
to chairs and a)l loose pieces of furniture. and thus articles 
always ready at hand are converted into efficient devices for 
saving life. The invention might be applied to the long 
settees used in the cabins of ocean steamers, so that three or 
four of these lashed together would form an admirable raft, 
which could be rigged in half the time required to make one 
of spars. There is nothing costly about the plan. We con- 
sider it an exceilent idea, and one well worth the notice of 
owners of vessels of all kinds. 
Patented through the Scientific American Patent Agency, 
October 5, 1875. For further information relative to sale of 
rights, etc., address the inventor, Mr. Henry H. Nash, 223 
South Eutaw street, Baltimore, Md. 


BACKUS’ IMPROVED OIL CAN, 
The novel feature in the oi] can illustrated herewith, and 
on which the patent is based, is the glass body, a pointof ad- 
vantage which can hardly fail to be appreciated. It admits 
of seeing exactly how much oil is contained at any time, and 
also of noting when the oil becomes dirty or gummy. The de- 
vice is especially adapted for use with sewing machines, since 
it will save frequent refilling of the can by guesswork, and 
the consequent danger of greasing clothes and carpet. The 








bottom and nozzle are of metal, tbe former attached around 
a bead and fastened by cement introduced inside, so as io 
form # neat and strong joint. The nozzle is s solid, durable 
piece of Britannia metal, easily straightened if bent, and at- 
tached tothe can bya screw thread on the glass. Theglass 
is thick and amply strong to resist breakege by any ordinary 
fall, and it is easily cleansed, and of course it is not subject 
to corrosion 

For further information address the manufacturers, Messrs. 





Backus & Co., cor. Wright st. and Avenue A, Newark, N. J 
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THE CORAL ISLANDS.---THEIR NATURE, GROWTH, AND 
GEOGRAPHICAL DISTRIBUTION. 


LECTURE DELIVERED AT THE STEVENS INSTITUTE OF TECHNOLOGY BY 
PROFESSOR A. GUYOT, OF PRINCETON, N. J. 


In asking his hearers to accompany him on a sailing ex- 
cursion, notwithstanding the stormy weather outside, the 
lecturer assured them that they would be most likely to en- 
counter a calm sea and fair weather on the magnificent 
waters of the Pacific ocean, with its thousands of islands far 
away from any coast. Those who are familiar with the 
glowing narrations of Captain Cook and other navigators 
will remember that the presence of an island is recogniz:d, 
long before it becomes visible, by clouds directly above it 
in the otherwise clear sky. The land absorbs the heat of 
the sun and accumulates it faster than the water; soon an 
ascending current of warm air is formed, carrying up mois- 
ture into the colder regions of the atmosphere, where it is 
condensed and forms clouds. A similar phenomenon is ob- 
served in our western plains, where the sky is frequently 
clear eurly in the morning; but by 10 or 11 o’clock enough 
heat has been accumulated to cause the formation of clouds. 

The islands of the Pacific are of two kinds,called the lower 
and the higher. The lower rise but 7, 10, and rarely as high 
as 100, feet above the level of the sea; while the higher is 
lands reach an elevation of 10,000, 12,000, and even 15,000 
feet. There is no transition between them. The most re- 
markable are the lower islands. Their appearance is very 
peculiar. In the first place, the eye is arrested by a white 
beach: then comes a line of verdure, due to tropical trees; 
then a lagoon of quiet water of a whitish or a yellowish 
color, then another line of verdure, and finally, beyond all, 
the dark blue waves of the ocean. A picture of Whitsuntide 
Island illustrated the structure. It is a ring rising 7 or 8 
feet above the sea level, enclosing a lagoon, and presenting 
the characteristics just described. The*lagoon inside is but 
a few fathoms deep; but on the outside of the island, the 
water is 15,000 feet deep. Here then we evidently have a 
tower-like structure reaching up from the bottom of the sea, 
and having a depression in itssummit. Some of these lower 
islands are 50 miles across,but most.of them are not so large 
In some the ring is broken at several points, and these are 
designated by the Malay word atoll. 

The island of Tahiti. the principal one of the Society Is- 
lands,is a good example of the second class or higher islands. 
It rises 7,000 to 8,000 feet above the level of the sea, has no 
lagoon in its center, but a crater, and the water around it is 
very deep. It may in fact be considered as a mountain ris- 
ing to a hight of some 18,000 feet from the bottom of the sea 
Outside of it isa double girdle of low islands, one near, 
which Darwin calls a fringing reef, and one further out, to 
which he gives the name of a barrier reef. 

On examining these reefs and the lower islands, their 
structure will be found made up entirely of animal remains, 
generation after generation having left their homes, con- 
sisting of limestone, to accumulate there. On the top we 
find these animals living and growing, in all colors, shapes, 
and sizes. The higher islands, on the contrary, except those 
near the continent, like Borneo, Sumatra, etc., are entirely 
volcanic,and do not contain sandstone, granite,or gneiss, like 
the mountains of the continent. 

The limestone of the lower islands is not due to sedimen- 
tary deposits from the ocean, but is the w-rk of the coral 
animal, the great architect of thesea. According to Agassiz’, 
description, which is here followed, these animals are but a 
sac, like the finger of a glove, only more leathery. Aroun 4 
the moath is a series of tentacles, formed by a prolongatio , 
of the skin. They are all skin, in fact, and have no specia 
organs, yet they digest food with tremendous rapidity, ab! 
sorbing it directly. It makes no difference if you turn them 
inside out; they will digest just as well as before. You can- 
not kill them by dividing them; for they live all over, likea 
plant. For this reason they have been called zodphytes. If 
you cut one into eight parts, each part will live and set up 
in business foritself. Like all other animals,however, they 
grow out of eggs. The eggsare formed within the skin, 
which is double,and divided into cells by partitions or septa. 
When mature, they detach themselves, move about in the 
water until they find a favorable place, and then establish a 
new colony. They do not contribute to the growth of their 
parent colony, which iseffected in another way. 

On examining s piece of coal, it is seen to be full of little 
holes, popularly supposed to be the places for the stomachs 
of the animals, but this is not so at all; the coral animal 
does not form a secretion around it like the mollusks, but in- 
side, between the two fo'dsof its skin. Coral is, therefore, 
the bones and net the skull of the animal. As before stated, 
these animals work in societies or colonies, and their ten- 
dency is to repeat the forms peculiar to each species; thus 
we have corals sheped like a hand,like the branches of trees, 
like mushrooms, like a brain, with its convolutions. They 
grow and multiply in these societies by budding or gemma. 
tion. Theside of the animal b«gins to bulge out, and the 
protuberance so formed develops into a new mouth, which 
soon eats and digests for itself, but does not separate from 
its parent. This process goes on symmetrically, and pro- 
duces the variety of regular shapes just described. 

Some distance below the surface, we no longer find these 
beautiful shapes, but a dense, solid, coralrock. Take for 
instance the coral reefs of Florida. Beginning 120 feet be- 
low the surface, we first find about 30 feet of massive rock, 
then the astrwa, then the meandrina, and about ten feet be- 
low the surface the palmsta or hand-shaped coral. In the 
shallow mud between the reefs and the continent, there are 
mu'titudes of branching corals of the most beautiful forms, 
colors, and delicacy of structure. The production of coral 


rock is explained partly by the mechanical action of the 
waves, and partly by the destruction of the coral insect by 
the sea urchin and other animals that feed on it. The waves 
disintegrate the structure formed by the animal,and then roll 
back the coral sand thus produced upon it, where it under- 
goes a process of induration in the course of time. 

It is an interesting question how the structure ever rises 
above the water level, seeing that the animal which makes 
it cannot live out of the water. The little architects retain 
enough sea water to last them over until the next tide and 
are so enabled to work up to the highest watermark. Ac- 
tinia have been observed al) closed up on the rock at low 
water, and then suddenly opened like magnificent flowers, 
5 and 6 inches in diameter, when the tide rose. 

The ring form of the Pacific islands is due to the shape of 
the foundation upon which the coral animals built. On the 
Florida coast the reefs run parallel to the land for the same 
reason. Now take this, together with the fact that all the 
high islands are volcanoes, with the regular conical shape, 
and you will be prepared to understand the explanation, giv- 
en simultaneously by Darwin and Dana, that the low is- 
lands were originally reefs around the high islands or vol- 
canoes, and that the latter, by the gradual subsidence of the 
ocean bed, sank and left the reefs appear as low islands, 
with a lagoon where the crater of the volcano was. The 
reefs, of course, were gradually carried down along with 
the mountain upon the sides of which they rested, but the 
coral insects kept on building towards tke surface; the 
mountain appeared as a smaller and smaller cone in the cen- 
ter; what was left a fringing reef now became a barrier 
reef, and the mountain finally disappeared altogether. This 
theory is supported by the fact that barrier reefs are found 
extending 1,700 feet down, while the coral insect cannot 
live at a depth greater than 120 feet. These facts were il- 
lustrated by fine pictures of the island of Bolabola and 
others, in different stages of the process of subsidence. 

The vegetation on the islands is due partly to seeds 
floating in the sea, and partly to seeds dropped by birds. 
Hence there are very few species of trees and plants; but 
being in the tropics, they flourish luxuriantly. 

At present, the coral formations are confined to the trop- 
ics, because the coral animal cannot exist where the temper- 
ature falls below 60°. Danza states that the central axis of 
the Pacific Ocean is subsiding altogether ; it has already gone 
down more than any other part of the ocean. There are 
now no islands at all above the water along its line, 

In old geological times, the temperature of the earth 
must have been much more uniform; for we find coral form- 
ations very abundantly in nearly all parts of the world. 
Other limestone formations are formed by a yet lower form 
of animal, a protozodn, which works at the bottom of the 
sea and thus covers nearly three quarters of the whole sur- 
face of the globe. A diagram was exhibited, show og what 
the microscope revealed to Ehrenberg in a piece of chalk. 

Surely then, concluded the lecturer, if so great a portion 
of the earth’s crust is the product of animal life, we must 
correct our notions of matter and force, and admire the beau- 
ty and simplicity of the economy of God, who, makes the 
most insignificant of creatures subservient to his preat 
works, Cc. H. K 

TEE NATIONAL ACADEMY OF SCIENCES. 

The spring meeting of the National Academy of Sciences 
opened at the Smithsonian Institute, in Washington, on 
April 17. There is a strong attendance of the most eminent 
of our scientists ; and judging from the papers which have 
been read up to the time this issue goes to press, the session 
is likely to prove an interesting and instructive one. Copious 
abstracts of the various communications will be found in the 
ScrENTIFIC AMERICAN SUPPLEMENT, No. 20; and therefore 
we give in this place put a brief reswmé of the more impor- 
tant ones presented. That indefatigable investigator, Pro- 
fessor A. M. Mayer, of the Stevens Institute, opened the 
proceedings with a paper on tuning forks, which instru- 
ments are now largely used for determining short periods 
of time by means of apparatus involving their vibrations. 
These researches are vitiated by errors, regarding which lit- 
tle is known; and although instruments have been con- 
structed to indicate the exact measure of time taken by the 
forks for their vibration, such apparatus has not been accu- 
rate. Professor Mayer’s new instrument involves a clock 
pendulum which, at the lowest point of its path, touches a 
mercury globule, and so completes an electric current to a 
fork which describes a wave line on a revolving cylinder, 
covered with smoked paper. When the electric spark 
passes, it goes through the paper. Thus the length of time 
between the beats of the pendulum is measured on the waved 
line, and the number of waves is the number of tuning fork 
vibrations. Hence, by counting the number of waves be- 
tween each spark hole, the number of vibrations in a given 
time may be accurately determined. It is found that the 
effect of achange of temperature of 1° is yyiy,5 of the 
length of a vibration; and the effect, therefore, of tempera 
ture on apy fork may be ascertained by multiplying its num- 
ber of vibrations per second by the decimal 0 00004545. A 
difference of 10° in temperature, during the use of a tuning 
fork to measure the velocity of a projectile, would obviously 
make a serious difference in the record. 

General H. L. Abbott read a paper on the simultaneous ig- 
nition of large numbers of fuses, in mining operations, The 
essay dealt with mathematical points, and involved many 
formule, but resulted in a rule which has been reduced to 
practice, so that 2,500 fuses can be fired at a single instant, 
The speaker said, incidentally, that more than 8,000 fuses 
would be simultaneously exploded to blow up the Hell Gate 








excavations. 





President F, A. P. Barnard gave a learned exposition of 
the theory of magic squares, which are arithmetical puzzles, 
extremely abstruse and of no immediate practical value, 

Professor Henry, President of the Academy, in reviewing 
scientific progress, said that it was contemplated to conduc; 
a series of new experiments, under the auspices of the Smith- 


sonian Institution, to determine accurately the rate of in- 
crease of the earth’s temperature at progressive depth:—alsp 


new investigations on the velocity of light. The work of 
weighing the earth accurately will also, probably, be un- 
dertaken anew. 

Professor Mayer also read a second paper, showing how 
certain sounds would extinguish the sensation of otlir 
sounds ; and adduced the rule that, while low sounds cannot 
extinguish kigh ones, the high sounds may obliterate low 
ones. This fact is of great importance in the conduct of an 
orchestra. The conductor regulates the players according to 
the impression, on his ear, of the different sounds at the 
place where he stands. But what may be perfect there is 
necessarily imperfect elsewhere; and therefore, at greater 
distances the high sounds may be killing the lower ones, 
To provide the best music, the conductor should locate him 
self in the middle of the room. 





ASTRONOMICAL NOTES. 
OBSERVATORY OF VASSAR COLLEGE. 


The computations and some of the observations in the 
following notes are from students in the astronomical de- 
partment. The timesof risings and settings of planets are 
approximate, but sufficiently accurate to enable an ordinary 
observer to find the objects mentioned. M. M. 

Position of the Pianets for May, 1876, 
Mercury. 

Mercury rises on May 1 at 5h. 25m. A. M., and sets at 7h. 
5im. P. M. On the 31st, Mercury rises at 5h. 47m. A. M., 
and sets at 8h. 52m. P. M. 

Mercury should be looked for after sunset, some degrees 
north of the point where the sun disappears. On May 21 it 
will be at its greatest elongation east of the sun, and can 
easily be found, as it makes very nearly the diurnal path of 
Venus, and is about 24° nearer the horizon. The new moon 
is very near Mercury on May 25. 

Venus. 

On May 1, Venus rises at 7h. 20m. A. M., and sets at 10h. 
58m. P. M. On the 31st, Venus rises at 7h. 26m. A. M.,and 
sets at 10h. 35m. P. M. 

Venus is at its greatest elongation on May 4. A glass of 
low power will show that Venus presents phases like the 
moon. Venus is not at its greatest brilliancy until June, but 
it can be seen now to cast a shadow when a pencil is held in 
its light. 

Mars. 

Mars rises on May 1 at 6h. 38m. A. M., and sets at 9h. 
39m. P. M. On the 3ist, Mars rises at 6h. lm. A. M., and 
sets at 9h. 12m. P. M. 

Although Mars is now apparently very small, it is easily 
found, as it makes nearly the same diurnal path with Venus 
and shines with a ruddy light. If Mars is seen on the 21s", 
Mercury can be found nearer the horizon, and nearly in the 
continuation.of the curve which passes through Venus and 
Mars. 

Jupiter. 

Juviter is becoming visible in the evening. It rises on 
May 1 at 8h. 17m. P. M., and sets at 5h. 55m. the next 
morning. On May 31, Jupiter rises at 6h. im. P. M, and 
sets at 3h. 46m. A. M. of the next day. Jupiter is stil] near 
the star 3 Scorpii, and its daily motions can be watched 
with reference to this star. 

Saturn. 

Saturn is seen only in the morning hours. It rises at 2h. 
34m. A. M. on the Ist, and on the 3ist at 12.40 A.M. It 
comes to the meridian on the 3ist at 6 A. M., and should 
be looked for in the southeast, before sunrise, at an altitade 
somewhat less than 314°. 

Oranus,. 

On May 1, Uranus rises at 1ih. 3im. A. M., and sets at 
1h. 86m. the next morning. On the 3ist, Uranus rises at 9h. 
36m. A. M., and sets atiih. 89m. P.M. The position of 
Uranus is still among the small stars of Leo. 

Neptune. 

Neptune is not only very remote, but at present its path 

is so nearly that of the sun that it cannot be seen. 
Sun Spots. 

The report is from March 19 to April 20 inclusive. Dur- 
ing this period, photographing has been rendered almost im- 
possible by clouds. Ina few cases, very smal! spots have 
been seen upon the sun’s disk, but at present, with a tele 
scope of 2} inches aperture, no spot can be found. 


The Proposed Aquarium in Central Park. 

The subject of an aquarium in Central Park, New York 
city, is again being agitated, and a bill is before the New 
State Legislature allowing of the establishment, the same 
to be under control of the Park Commissioners. We have 
frequently pointed out the usefulness of such an exhibition, 
and the benefits which the people would derive from so excel: 
lent a means of education and recreation. New York is 80 
situated as to allow of the stocking of « fine aquarium with 
ocean fishes with but little trouble, and we trust that the 
appropriation may be granted. 








Messrs, Jones & LAUGHLIN, American Iron Works, Pitts- 
burgh, Pa., employ in one department 62 men,61 of whom are 
subscribers to the SCIENTIFIC AMERICAN. 
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PRACTICAL MECHANISM, 


BY JOSHUA ROSE, 





SECOND SERIES.—NvumMBeER II. 


PATTERN MAKING. 


of the different kinds of wood serviceable to the pattern 
pine is, for many reasons, usually employed. It 
hould be of the best quality, straight-grained, and free 
nore knots; it isthen easy to work in any direction, pos- 
sessing at the same time sufficient strength for all but the 
most delicate kinds of work, and having besides the quality 
of cheapness to recommend it. Care taken in its selection at 
the sumberyard will be amply repaid in the workshop. When 
it is straight-grained, the marks left by the saw will show 
an even roughness throughout the whole length of the 
plank ; and the rougher the appearance, the softer the plank. 
That which is sawn comparatively smooth will be found 
hard and troublesome to work. If the plank has an uneven 
appearance, that is to say, if itis rough in some parts and 
smooth in others, the grain is crooked. Such timber is known 
to the trade as catfaced. In planing it, the grain tears up, 
ands nice smooth surface cannot be obtained. Before pur- 
chasing timber, it is well to note what convenience the yard 
ssesses for storing. Lumber on the pile, though it be out 
in all weathers, does not deteriorate, but becomes seasoned ; 
nevertheless its value is much increased if it has an extem- 
porised roof to protect it from the sun and rain: but as it is 
not convenient to visit the pile for every customer, quanti- 
ties are usually taken down to await sale, and for such a 
shelter mast be provided, otherwise it will be impossible to 
insure that the lumber is dry, sound, and fit for pattern ma- 
king, it being obvious that the foregoing remarks on the 
storage of lumber apply to all woods, 

The superiority of pine for pattern making is not, how- 
ever, maintained when we come to fine delicate patterns or 
patterns requiring great durability. When patterns for 
fine work, from which a great many castings are to be made, 
are required, a fine pattern wherefrom to cast an iron pattern 
isimprovised, because, if pine were employed, it would not 
only become rapidly worn out, but would soon warp and be- 
come useless. It is true that a pine pattern will straighten 
more easily than one made of a hard word; but its sphere 
of usefulness in fine patterns is, for the above reasons, 
somewhat limited. [ron patterns are very desirable on account 
of their durability, and because they leave the sand easily 
and cleanly, and because they not only do not warp but are 
also less liable than wooden ones to give way to the sand, 
while the latter is being rammed around them by the mold- 
er, a defect that is often experienced with light patterns, es 
pecially if they are made of pine. Iron patterns, however, 
are expensive things to make, and therefore it is that maho- 
gany is extensively employed for fine or durable pattern 
work, Ocher words are sometimes employed, because they 
stand the rough asage of the molding shop better and retain 
the sharp corners, which, if pine be used, in time become 
rounded, impairing the appearance of the casting. Mahc- 
gany is not liable to warp, nor subject to decay ; and it is ex 
csedingly durable, and is for these reasons the most desira- 
ble of all woods employed in pattern making, providing 
that first cost is not a primary consideration. There are 
various kinds of this beautiful wood, that known as South 
American mahogany being chiefly used for patterns. 

Next to mahogany we may rank cherry, which is a very 
durable wood, but more liable to twist or warp than is ma- 
hogany, and it is a little more harsh to the tool edge. If, 
however, it is stored in the workshop fora length of time 
before being used, reliable patterns may be made from it. 
In addition to these woods, walnut, beech, and teak are some. 
timesemployed in pattern making. 

The one property in all timber to be specially guarded 
against is its tendency to warp, bend, expand, and contract, 
according tothe amount of humidity in the atmosphere, 
Under ordinary conditions, we shall be right in supposing a 
moisture to be constantly given off from all the exposed 
surfaces of timber; therefore pianks stored in the shop 
should be placed in a rack so contrived that they do not touch 
one another, so that the air may circulate between the 
planks, and dry all surfaces as nearly alike as possible. Ifa 
plank newly planed be laying on the bench on its flat side, 
the moisture will be given off freely from the upper sur- 
fxce, but will, on the under surface, be confined between the 
bench and the plank: the result being that a plank, planed 
straight and left lying as described, will be found, even in 
4a hour, to be curved, from the contraction of the upper 
Surface due to its extra exposure; and therefore it is that 
lumber newly planed should be stored on end or placed on 
edg+, Tumber expands and contracts with considerable 
force across the grain; hence if a piece, even of a dry plank, 
be rigidly held and confined at the edges, it will shrink and 
tend in twain, often with aloud report. There is no appre- 
clable alteration length wise in timber from the above causes ; 
and if two pieces be glued together so that the grain of one 
crosses that of the other, they can never safely be relied 
pe to hold. Hence they had better be screwed so that 
pre be bea Jittle liberty for the operation or play of the 
paren orces, while the screws retain their hold. The shrink- 
7 rl es and warping of timber may perhaps be bet- 
ire. tstood by considering as follows: The pores of wood 
extieaaiaan or with its grain, and hencethe moisture 
ated these passes off more readily endwise or from 
wae ace on which the pores terminate. Then again the 
lala es precisely in proportion in which the moisture 

t; and if we have full knowledge of the direction of 


maker, 
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to say, supposing there to be no artificial heat or other dis” 
turbing cause operating on one more than on another side of 
it) predicate in what direction it will warp. Thus, let 4, 











Fig. 1, be a piece of timber having the direction of its grain 
as denoted by the lines; then its surface, B B, which has the 
grain and pores terminating upon it, would allow free exit of 
the moisture, and that face would dry first (especially if it 
lay uppermost) and would contract the most, so that after a 
time the shape of the piece would be curved, as shown in 
Fig. 2. Now if it had been placed to lay with the face, C, 








uppermost, the warping would have been much legs, because 
the extra porosity of the face, B B, would have been coun- 
teracted by the Jack of circulation of air, If, on the other 
hand, it was placed endwise, the warping, though it would 
have taken place, would have been appreciably less. It 
must not be supposed that thoroughly seasoning the timber 
will remove the tendency to warp, for timber, however long 
and carefally it has been dried or seasoned, undergoes con- 
siderable transformation of shape so soon as much of its out- 
er surface is removed, making it appearthat the seasoning 
or drying process takes place mainly at and near the outer 
surfaces, and is renewed every time an entirely new surface 
is presented to the action of the atmosphere. Thus, if we 
take a thoroughly seasoned piece of wood 3 inches square 
and 1 foot long, and cut it into strips 1 inch square and | 
foot long, tte pieces will warp in a day or so; and if, after a 
f-w days, we take those inch strips and cut them into strips 
+ inch square and 1 foot long, these latter will again warp; 
and no matter what pains might be taken with these last 
strips to season them and let them assume their new shape, 
were we to cut them into thin veneers the warping process 
would again set in. It is well, therefore, in particular work, 
to cut out roughly the various parts of the pattern, so that, 
while some parts are being operated upon, the others may be 
assuming their new shape, and thus become not so liable to 
warp after being worked up in the pattern. 
TOOLS, ETC 

One of our first requisites in the way of tools and appli- 
ances will be a carpenter’s bench, which may be made as 
follows: Three pieces of stuff, 2x5 inches and 3 feet long, 
will serve for supports for the top) Two 12 inch boards, 12 
feet long and 1 inch thick, will do for the sides, Nail these 
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reasons: If the stone,A, travels in the direction of the arrow, 
C, the plane blade, B, will relieve the abrasion of the stone 





at the cutting edge first, thus leaving it clean and with no 
tendency to leave a long ragged edge; but if the blade were 
held on the other side of the stone, that is to say, with the 
stone running from the operator, as shown in Fig. 5, the re- 
sult will bea long ragged edge on the plane blade, especially 
if much pressure be placed on the blade. 





In Fig. 5, A represents the grindstone, B the plane blade 
and C the direction in which the grindstone is supposed to 
revolve: in which case it becomes evident that the plane‘ 
blade will receive at its edge some pressure in the direction 
of the arrow, D; and the metal at the cutting edge of the 
blade, being very thin, gives way to this pressure and bends 
back instead of abrading off, leaving a long feather edge, as 
shown in Fig. 6, from A to B, This edge breaks off in many 
cases further back than it should do, and inevitably breaks 
off when the blade is applied to the oilstone, leaving upon 
the face of the oilstone particles of steel which must be re- 
moved before a good edge can be secured to the tool. As a 
rule, however, this feather edge is broken off by tapping 
the blade on the palm of the hand, or it may be removed by 
passing the edge lengthways ona piece of wood. It is, 
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however, better to hold the blade as shown in Fig, %, but 
there are other considerations which sometimes render this 
impracticable. For instance, if the stone is not quite true, 
the high spots will strike against the cutting edge, and ren- 





side boards firmly to the 2x5 inch cross pieces, and put on a 
top of suitable material, and the bench is ready for the legs. 
Now take four pieces of stuff, 2x5 inches, and of the requi- 
site hight for the legs, and frame a piece 1x3 inches 
across each pair of legs, about 6 inches from the bottom, 
placing the legs at the distance apart necessary for the 
width of the bench. Then cut a fork or slit in the top end 
of each leg, so as to straddle the cross piece at the ends, and 
put a bolt 3}x inches through each leg and through the side 
boards, and the bench will be complete; and it will possess 
the advantage that it can be taken down ina few minutes 
by removing the bolts from the legs. 

The jack plane is employed for roughing off the surface 


der it impossible to hold the blade steadily, and hence im- 
possible to grind it true. If the stone has soft spots in it, 
as most stones have, the blade will dig in those soft spots, 
and will also be thrown off the stone when encountering an 
unusually bard spot. If, in consequence of digging in a 
soft spot, the blade catches, the cutting edge will be ground 
completely off; so that it is only under exceptional and un- 
usual circumstances that the blade can be ground in the po- 
sition shown in Fig. 3. It is better, therefore, to grind it in 





the position sbown in Fig. 4, which is safer and surer, In 
oilstoning a plane blade, the straight face should be held 
quite level with the face of the oilstone, so that the cutting 


timber; the stock is made of beech and the blade of cast  °4g¢ may not be beveled off. Not much application to the 


steel, The blade acts most effectively when it is ground 
well away toward the corners, thus producing a curved edge, 
as shown in Fig. 8. When the blade is placed in the stock, 
and in position to cut off the largest amount 


Fig.3. , 





should protrude through the face of the stock about a six- 
teenth of an inch, while the corners, A B, are about level 
with the face of the stock. The beveled face should stand 
at about an angle of 50° to the fiat face. In grinding it, care 
should be taken to grind it as level as possible, rounding off 
the corners as shown above. The grindstone should be kept 
true and liberally supplied with water; the straight face 
should not be ground away, nor indeed touched upon the 
stone, except to remove the burr which will sometimes tarn 
over. The pressure with which the biade is held against 
the gtindstone should be slight at and toward the finishivg 
part of the grinding process, so as not to leave a long ragged 
burr on the end of the blade, as is sure to be the case if 
much pressure is applied, and it will occur to a slight extent 
even with the greatest of care. The blade should not be held 
still upon the grindstone, no matter how true, flat, or 
smooth the latter may be: but it shou!d be moved back and 
forth across the width of the stone, which will not only 
grind the blade bevel even and level, but will also tend to 
keep the grindstone in good order. 

If a grindstone is in excellent condition (that is, true, 
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oilstone is necessary to the straight face, because that face 
is rot ground upon the grindstone, and it only requires to 
have the wire edge or burr removed, leaving an oilstone pol- 


of staff, its ish all along the cutting edge. The oilstoning should be 


performed alternately on the flat and beveled faces, the blade 
beiog pressed very lightly on the oilstone toward the last 
part of the operation, so as to leave as fine a wire edge as 
possible. The wire is the edge or burr which bends or turns 


‘over at the extreme edge of the tool, in consequence 


| 


lof that extreme edge giving way to the pressure of 


the abrading tool, be it a grindstone or an oilstone, 
This wire edge is reduced to a minimum by the oil- 
store, and is then so fine that it is practically of but little 
account; to remove it, however, the plane blade or iron may 
be buffed backwards and forwards on the palm of the hand. 

The iron being sharpened, we may screw the cover on, ad- 
justing it so that its edge stands a shade below the corners 
of the iron, and then screwing it tight ; the blade or iron and 
the cover must now be placed in the mouth of the plane 
stock, and adjusted in the following manner: The plane 
iron should be passed through the mouth of the stock until 
as much in depth of it is seen to protrude from the bottom 
face of the stock as is equal to the thickness of shaving it is 
intended to cut: to estimate which, place the back end of 
the plane upon the bench, holding the stock in the left hand 
with the thumb in the plane mouth, so as to retain the iron 
and wedge in position, the wedge being turned toward the 
workman. A glance down the face of the stock will be 
sufficient to inform the operator how much or how little the 
cutting edge of the iron protrudes from the face of the plane 
stock, and hence how thick his shaving will be. When the 
distance is adjusted as nearly as possible, the wedge may be 
tightened by a few light blows of the hammer. If, after 
tightening the wedge, the blade is found to protrude too 
much, a light blow on the fore end of the top face of the 





flat, and level, or slightly rounding), as it should be, it | 


plane will cause it to retire; while a similar blow upon the 


the grain, and of the position in which a piece of timber | tempts the workman to grind the plane blade with the stone | back end will cause it to advance. In either case the wedge 


Sands or Jays, we can (all other things being equal, that is running toward him, as shown in Fig. 4, for the followiog should be tightened by a light blow after it is finally adjusted. 
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IMPROVED KEG AND BARREL MACHINERY. 

In our issues of March 8, 1874, and February 6, 1875, we 
published several illustrations, together with detailed de- 
scriptions, of new coopering machinery, patented and manu- 
factured by Messrs. E. & B. Holmes, of 59 Chicago street, Buf. 
falo, N.Y. The devices then referred to, which, as we stated, 
worked a practical revolution in the cooper’s trade, related 
mainly to the manufacture of barrels by machinery, said 
mechanism in many instances being the first ever invented 
for performing operations hitherto done by hand labor. To 
this valuable category of apparatus, the manufacturers 
have now added a neW series of machines designed for the 


production of kegs 
and small casks of all 
kinds anc sizes less 
than barrels, besides 
a number of novel de- 
vices devoted, as be- 
fore, to improved bar- 
rel manufacture. 

In Fig. 1 is repre- 
sented an entirely new 
machine for leveling 
and then trussing 
slack barrels. It is 
constructed with an 
iron frame upon which 
are placed two level- 
ing plates upon slides 
or guides, which 
plates are operated by 
cams. There are al- 
so two other pilates 
placed upon slides, 
and operated at each 
end by cranks. Upon 
these plates are hoop 
drivers, for driving 
all the truss hoops 
upon a barrel at one 
and the same time. 
The leveling plates 
are first moved to- 
ward each other and 
against the ends of 
the barrel by cams. 
The barrel is thus le- 
veled and held in po- 
sition while the hoop 
drivers force all the truss hoops to their places. The 
leveling plates and drivers then recede, and one barrel 
is discbarged from the machine by the introduction of an- 
other. The apparatus is so rapid in its operation that, by the 
help of one man, from 4,000 to 5,000 barrels can be trussed 
per day. 

Fig. 2 is a machine for chamfering, howeling, and crozing 
kegs and small casks. It is adapted for finishing the ends 
of kegs or small casks of all sizes, from small kegs to half 
barrels, ready to receive the heads. It finishes both ends 


or together the ends of staves of akegor barrel, ready to 
receive the head truss hoop, after they have been set up in 
the setting-up form with their other ends in the other head 
truss hoop. The machine is constructed with a frame upon 
which is planted a windlass supplied with a rope, which 
windlass is operated by friction wheels, 

After the barrel or keg has been set up with the ends of 
the staves in one head truss hoop, itis placed in the machine, 
and the rope is placed around the flaring ends of the staves. 
The friction wheels are then brought in contact with each 
other, when the windlass is set in motion, drawing up the 
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of the keg at the same time with greataccuracy. The keg is 
placed on the machine and forced 
into chuck rings, which are caused 
to revolve by teeth, upon their outer 
edge, engaging with pinions upon a 
common rotating shaft. Rotary 
cutters are brought in contact with 
the ends of the keg, which are fin- 
ished by a single revolution. The 
machine is easily altered from one 
size to another by changing the 
chuck rings. Its capacity is from 
2 000 to 3,000 kegs per day. 

In Fig. 3 (see next page) is repre- 
sented a machine for rounding heads 
ef all sizes for kegs and barrels. 
This is so constructed that every size 
of heads for kegs, small casks, and 
barrels can be made upon it for both 
tight and slack work, and the change 
from one size to another is easily and 
quickly accomplished. The saw and 
cutters are brought in contact and 
passed through the wood on such 
lines as to prevent the tearing, split- 
ting, and slivering of the material 
uced, and w give asmooth finish to 
the work done. No more set is re 
qiired inthe saw than is necessary 
ia a common circular saw. The 
machiny is made with a strong iron 
frame, on which is placed a clamp 
for holding the head. There are, 
besides, a swing frame, carrying a 
concave saw and cutters for round- 
iog and chamfering the head, and 
an sutomatic apparatus for dis- 
charging it when finished. 

In operating the machine, the 
blank is placed between the clamps, 
and at the same time the foot treadle is pressed. This 
clamps the blanks, and also brings the concave saw and 
cutters in contact with it, and holds them there until the 
head is finished, whcn the latter is released through the 
automatic action.. 

In the following engraving, Fig. 4, is exhibited a power 
windlass for kegs and slack barrels. This is for drawing up 


staves, by theaid of the rope, ready to receive the other end 
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MACHINE FOR LEVELING AND TRUSSING SLACK BARRELS. 


or head truss hoop. This apparatus is very rapid in its ope- 
ration, and will windlass from 2,000 to 2,500 kegs or barrels 
per day. 

Fig. 5 is a machine for leveling and trussing kegs and 
small casks, from the smallest kegs to half barrels, and can be 
easily and quickly adjusted. The truss hoop drivers are at- 
tached to two plates, one of which is stationary and adjust- 
able, and the other is moved to and from it perpendicularly 
by cranks and pitmans. The drivers move automatically in 
and out, to allow the reception and discharge of the keg into 
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, Kron Freight Cars. 

The La Mothe Manufacturing Company, of Providence, R. 
I., is building iron freight platform cars.which are thus de- 
scribed : Six sills, 30 feet in length, each being composed of 
three 2-inch boiler tubes, are placed one above the other 
These are three inches apart, but are secured to each other 
by bands or tie blocks of the best charcoal iron, forming a 
single sill, which is, from its nature, of great strength. These 
sills are placed under the car 20 inches apart, and are aay 
nected and held in place by forty-five § inch soft stec} 
rods,running through the tie blocks and riveted at each end, 








and from the machine. The plates level and the drivers 


Fig, 2 
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BARREL CHAMFERING, HOWELING, AND CROZING MACHINE. 


drive the truss hoops at one and the same operation upon the 
keg, by the movable plate being brought in contact with 
the upper end of the keg by the action of the cranks and pit- 
mans, the twocranks being on the same shaft. The ma- 
chine works rapidly, and will level and drive the truss hoops 
upon from 4,000 to 5,000 kegs per day. 





This subject will be resumed in our next issue 





by which means the entire structure is rendered per- 
fectly compact, and 
becomes aunit. Tran. 
som beams are placed 
at each end at the pro. 
per point, to connect 
with the trucks. These 
consist of four boiler 
tubes of like size with 
the sills, and are se- 
curely fastened to each 
other. Large rods are 
employed to strengthen 
the center of the car, 
and are fixed to the 
sides by improved and 
pstent couplings. This 
arrangement is actu- 
ally stronger than the 
sills themselves. The 
usual truss rods are 
also used, the best 3 
inch steel for the pur. 
pose being employed. 
The only wood used is 
the planking of the 
platform, which is se. 
cured to the sills by 
means of staples. The 
entire mechanism is 
void of welding, nuts, 
joints, or mortises. 
The actual weight of 
the car without the 
trucks is not over 40 
per cent of that of the 
ordinary car. The 
carrying capacity of 
this car is set at 20tuns. Theordinary platform car weighs 
about 6 tuns, and is considered heavily loaded with 12 tuns, 
a fair burden being from 8 to 10. The ordinary car, capable 
of carrying but 10 tuns, must carry a dead weight of 6 tuns; 
while this new invention will, it is claimed, with absolute 
safety carry 20 tuns, with a dead weight of but 3 tuns. The 
same principle is to be applied in building box cars. Greater 
safety in case of collision or fire is claimed for these cars. A 
platform car of this kind has been in use on the Providence and 
Worcester Railroad since September for transportirg stone. 
Its weight is 3,560 lbs. less than their ordinary platform cars, 
and in strength and durability it gives 
great satisfaction. 
Condensed Eggs. 

It is astonishing, says the British 
Trade Journal, what progress has 
been made during the past few years 
in the art of preserving aliments 
generally, and that a great boon has 
thereby been conferred all round we 
have daily evidence. The superfiu- 
ous herds of Australasia and South 
America are now potted, or, we 
should perhaps say, ‘‘tinned,’’ for 
the English and other markets, thus 
affording comparatively cheap animal 
food for the less opulent classes. 
America sends us in large quantities 
the products of her waters, which 
but for preservative processes would 
be lost to the old world; Switzer- 
land is fast ruining the miJkman’s 
business in this country ; from across 
the Channel come supplies of vegeta 
bles in a form qualified to journey 
round the world without deteriora- 
tion; and Denmark exports her deli- 
cious butter in ever-increasing quan- 
tities, well protected from the effects 
of keeping and climatic change. In 
fact, preserved provisions now in- 
clude a vast variety of substances 
hailing from all parts of the world. 
Although more the recipients than 
the producers of such goods, there 
are many articles of the kind which 
we are able to send abroad, and the 
productions of the Scotch provision 
factories are especially esteemed in 
certain parts. Only recently a new product has been 
brought into notice which bids fair to gladden the hearts of 
our colonists who swear by the virtues of British beer. We 
see no reason why condensed beer should not be as good in 
its way, and prove as great a success, as condensed milk. 
But we have strayed somewhat from our immediate object, 
which is to call attention to condensed egg, » sample tin of 
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of which, prepared in Bavaria, has reached us. This article 
is prepared from fresh raw eggs by a process of desiccation, 
which, while effectual in removing all traces of moisture, 
Jeaves the natural properties of the egg unimpaired. It is 
only necessary to add a due proportion of water to the egg 
powder to render it fit for culinary purposes, the active con- 
ts of one egg being contained in about a teaspoonful 


stituen 
of the powder. That this isa valuable addition to the line 
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MACHINE FOR ROUNDING BARREL HEADS. 


of concentrated natural aliments will be admitted, we think, 
by those who, getting the better of a perhaps not altogether 
inexcusable prejudice, venture on a trial. The contents of a 
small sized tin are about equal to twelve eggs. 

Action of Different Solutions on Metals. 

Professor A. Wagner, of Munich, has recently made a 
series of careful experiments to determine the action of dif- 
ferent solutions on copper, zinc, lead, tin, Britannia metal, 
brass, and German silver, first in air free from carbonic 
acid, then in the presence of carbonic acid and air. These 
metals and alloys were in the form of foil, of equal surface, 
namely two square inches, and of as nearly equal thickness 
as possible. The copper foil was as good as chemically 
pure; the zinc was common sheet zinc with 0°68 per cent 
of lead; the lead was cut from commercial sheet lead; the 
tin was the pure cast metal. The Britannia metal was a 
piece of new sheet metal intended for the drums of gas 
meters, and consisted of 90 per cent tin and 10 per cent 
antimony. The brass was composed of 64} per cent cop- 
per and 354 per cent zinc. The German silver was 702 
per cent copper, and 29°8 zinc and nickel. These pieces 
of sheet metal were placed vertically in glass vessels, each 
holding 61 cubic inches of the solution to be tested, the 
metal being completely covered with the solution. In the 
experiments they were left in the solution fora week. The 
results of these experiments, as given in the Bavarian 
Industrie und Gewerbeblatt, were as follows 

In freshly boiled distilled water, zinc suffered the most 
change of all the metals tested; tin and Britannia metal 
suffered no change. With access of air and carbonic acid, 
the action upon lead, copper, zinc, brass, and German silver 
was much more energetic than in the presence of air free 
from carbonic acid. In the latter case only traces of copper, 
zinc, and lead were dissolved; tin, Britannia metal, brass, 
and German silver were not attacked at all. In the presence 
of carbome acid and air, tin and Britannia metal were the 
only metals not attacked; all the other metals were per- 
ceptibly dissolved. 

In chloride of sodium and chloride of potassium solutions, 
with access of air and carbonic acid, copper, brass, German 
silver, and zinc were violently attacked, while in the absence 
of carbonic acid they underwent comparatively little change. 
The contrary was the case with lead, tin, and Britannia 
ware, they being attacked more violently when exposed to 
air free from carbonic acid than in air and carbonic acid. 
In the latter case, lead was only half as much affected as in 
former, tin not at all, and Britannia metal very little. 
With access of air free from carbonic acid, not a trace of 
any of the metals was dissolved; with access of air and 
carbonic acid, considerable quantities of copper, brass, Ger- 
man silver, zinc, and lead were converted into soluble com- 
pounds, only a trace of Britannia metal went into solution, 
and no tia was dissolved. 

In sal ammoniac solutions, with access of air free from 
carbonic acid, copper was attacked prodigiously, also brass, 
German silver, and zinc; Britannia metal, tin, and lead com- 
Paratively little. In the presence of both sir and carbonic 
‘cid, strangely enough, all the metals, with the single 
Xeeption of German silver, were less attacked than when 
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the carbonic acid was absent; namely, copper only about 
one sixth ; lead, only about one half as much; tin and Bri- 
tannia metal not at all. With access of air, with or without 
carbonic acid, a considerable quantity of each metal went 
into solution, with the exception of tin and Britannia metal, 
of which, in both cases, not a trace was dissolved. 








The action of copper, and in a less degree of brass and 





German silver, towards sal ammoniac solution is worthy of 
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attention. Within a week, a large quantity of copper was 
dissolved, the liquid became dark blue, and contained a per- 
ceptible quantity of ammonia. By allowing the sal am 
moniac to act upon the copper for a long time, at ordinary 
temperature, a compound of ammonio-cuprous chloride 
with ammonio-cupric chloride was formed. The action of 
sal ammoniac solutions on copper seemed, however, to be 
essentially dependent upon the unrestricted access of the 
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atmospheric oxygen. The loss of weight of one square inch 
of copper foil, in the experiment, in which air free from 
carbonic acid was passed through the solution, was 13°56 


to 8°1 cubic inches of water, in an open glass covered with 
paper, lost only 3°68 grains. If copper is boiled in a solution 
of sal ammoniac, with or without access of air, ammonia is 
continually liberated, even for hours. 

In water containing chloride of magnesium, in the presence 
of air free from carbonic acid, lead and zinc were most 
strongly attacked, tin and Britannia were only very slightly. 
The action upon lead and copper is about the same as that 





DRAWING BARREL STAVES TOGETHER. 


of the alkaline chlorides; zinc, brass, and German silver are 
more strongly affected. In the presence of carbonic acid and 
air, chloride of magnesium bas about the same effect upon 
copper and German sil ver as the alkaline chlorides,and a much 
stronger one on lead, zinc, and brass, In this case, tin is 
perfectly protected from corrosion. When carbonic acid ig 
absent, perceptible quantities of zinc alone go into solution, 
as well from sheet zinc as from brass and German silver. 
In the presence of air and carbonic acid, considerable quan- 
tities of all the metals are dissolved, except tin, of which 
none is dissolved, and Britannia metal, of which traces 
only are dissolved. 

In solutions of sulphate of potassa, copper, lead, brass, and 
German silver were perfectly protected from loss of weight: 
in the presence of air free from carbonic acid, the loss of 
weight of zinc was considerable, of tin and Britannia metal 
inconsiderable. With access of air and carbonic acld, lead, 
tin, and Britannia ware suffered no loss of weight; copper, 
brass, and German silver lost equally and slightiy in weight, 
zinc considerably. None of the metals were dissolved in 
the absence of carbonic acid; but in its presence, copper, 
zinc, brass, and German silver were dissolved in perceptible 
quantities; lead, tin, and Britannia metal were not dis- 
solved. 

In water containing saltpeter and air free from carbonic 
acid, lead and zinc were attacked most violently; tin and 
Britannia ware a little; copper, brass, and German silver 
not at all. With air and carbonic acid present, zinc and 
lead were attacked most; copper, German silver, and brass 
were not more acted upon than by distilled water; tin and 
Britannia metal were acted upon somewhat. None of the 
metals were dissolved when carbonic acid wasabsent; when 
it was present, perceptible quantities were dissolved. 

In carbonate of soda, and air free from carbonic acid, lead, 
copper, brass, and German silver lost nothing in weight; 
but zinc, tin, and Britannia mete] were sensibly affected. 
Perceptible quantities of tin and Britannia ware were dis- 
solved; none of the other metals wentintosolution, It was 
not possible to pass carbonic acid into the solution, as this 
would convert the carbonate of soda into bicarbonate of 
soda, 

In water containing caustic soda, and air free from car- 
bonic acid, lead, tin, Britannia metal, and zinc suffered a 
very considerable loss; brass and German silver an incon 
siderable loss; copper, none. A good deal of lead, tin, 
Britannia metal, and zinc were dissolved ; only a little brass 
and German silver, and no copper. It was impossible to 
pass carbonic acid and air into the solution, because it would 
convert the caustic soda into carbonate of soda. 

In lime water, with air free from carbonic acid passed 
into it, lead lost considerably in weight; zinc and brass an 
inconsiderable quantity: copper, tin, Britannia metal, and 
German silver, none at all. A perceptible quantity of lead 
was dissolved, but only traces of zinc and brass. It was, as 
before, impossible to perform the experiment in the presence 
of carbonic acid, as this would form carbonate of lime. 
Reviewing these results, and classifying them according to 
the metal, we find that they are affected as follows: 





grains in a week ; while one quare inch of copper foil, stand- 








ing vertically in a solution containing 15 grains sal ammoniac 


Copper, in the presence of air free from carbonic acid, is 
very energetically attacked by « solution of sal ammoniac 
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(loss of weight, 13 56 grains) only slightly by chloride of 
magnesium (0°075 grain), and alkaline chlorides (0°06 grain), 
extremely little by distilled water (0°015 grain), not at all by 
sulphate of potassa, saltpeter, carbonate of soda, caustic soda, 
or lime water. Quite a considerable amount of copper was 
dissolved by sal ammoniac, only traces of it by distilled 
water; none of the other solutions were able to convert any 
copper into soluble compounds. In the presence of carbonic 
acid, the copper was attacked by all the solutions, most vio- 
lently again by sal ammoniac (loss, 2:14 grains), the action 
being only about one sixth of that without carbonic acid. 
Thealkaline chlorides dissolved 1°76 grains, chloride of mag 
nesium. 1°72 grains, being nearly as strong as sal ammoniac. 
Sulphate of potassa acted feebly (0:060 grain).and so did 
saltpeter (0 045 grain) in distilled water (0°045 grain). All 
these solutions dissolved perceptible quantities of copper. 

Zinc, in the absence of carbonic acid, was attacked by every 
solution, most violently by caustic soda (loss 0:90 grain) 
and sal ammoniac (0 76 grain), considerably by sulphate of 
potassa (0 045 grain), less by chloride of magnesium, dis- 
tilled water, and carbonate of soda (0°195 grain), quite 
feebly by saltpeter (0185 grain) and alkaline chlorides 
(0°105 grain), iuconsiderably by lime water (0 045 grain). 
Perceptible quantities of soluble zinc compounds are pro- 
duced by the action of caustic soda, sal ammoniac, and 
chloride of magnesium; traces only by distilled water and 
lime water. None of the other solutions prodaced soluble 
zinc compounds. In the presence of air and carbonic acid, 
all solutions act upon zinc; chloride of magnesium acts the 
strongest (loss 0 810 grain); next to it, sulphate of potassa 
(0795 grain). The alkaline chlorides act considerably 
(loss 0°57 grain), and almost equally with saltpeter (0 555 
grain) and sal ammoniac (0°54 grain); distilled water less 
(0°285 grain). Perceptible quantities of zinc were dissolved 
by each solution. 

Lead, in air free from carbonic acid, was very strongly 
attacked by caustic soda (loss, 6 45 grains); considerably by 
lime water (2°055 grains); less by alkaline chlorides (0 315 
grain); chloride of magnesium (0°3 grain); saltpeter (0 21 
grain), and sal ammoniac (018 grain); still less by distilled 
water (0°045 grain); snd not at all by sulphate of potassa 
and carbonate of soda. Caustic soda, lime water, and sal am- 
moniac converted perceptible quantities of lead into soluble 
compounds, chloride of magnesium and distilled water only 
traces of it; while sulphate of potassa, carbonate of soda, 
saltpeter, and alkaline chlorides dissolved no lead. With 
access of carbonic acid and air, the chloride of magnesium 
acted most strongly (loss, 0 525 grain); next saltpeter (0 31 
grain) and alkaline chlorides (0°18 grain); still lees dis- 
tilled water (0°12 grain) and sal ammoniac (0075 grain) 
Sulphate of potassa was again powerless to affect the lead, 
and did not dissolve a trace of it, while all the other solutions 
dissolved perceptible quantities of it. 

Tin, in the absence of carbonic acid, was energetically at- 
jacked only by carbonic soda (loss, 0°33 grain). Of the 
other solations, it lost, in carbonate of soda, 0 105 grain; in 
alkaline chlorides, 0 90 grain; in sal ammoniac, 0-075 grain; 
in saltpeter, 0 045 grain; in sulphate of potassa, 0 03 grain; 
and in chloride of magnesium, 0°015 grain; while it was 
unaffected by distilled water and lime water. Only caustic 
soda and carbonate of soda were able to dissolve perceptible 
quantities of tin. Carbonic acid and sir hinder, in a re- 
markable manner, the action of these solutiuns upon tin, 
with the single exception of saltpeter, which acts very 
faintly (loss, 9°015 grain). 

Britannia metal acts quite analogous to tin. . In air free 
from carbonic ecid, caustic soda acts most violently (loss of 
weight, 1°41 grains); the others act inconsiderably. The Joss 
of weight in alkaline chlorides was only 0:135 grain; in car- 
bonate of soda, 0°09 grain; in sal ammoniac, 0°045 grain; in 
salphate of potash, chloride of magnesium, and saltpeter, 
each only 0°015 grain; and in distilled water and lime water, 
it was unacted upon. Caustic soda and carbonate of soda 
alone dissolved perceptible quantities of the metal. In the 
presence of carbonic acid and air, as in the case of tin, dis- 
tilled water, sal ammoniac, and sulphate of potassa do not act 
at all; the alkaline chlorides, chloride of magnesium, and 
saltpeter act very feebly (loss, 0:15 grain); and saltpeter alone 
dissolves enough metal to be detected. 

Brass acts, on the whole, in a manner analogous to copper. 
With access of air free from carbonic acid, it is strongly 
attacked by sal ammoniac (loss of weight, 4.035 grains), only 
slightly by chloride of magnesium (loss, 0’6 grain), alkaline 
chlorides, caustic soda, and lime water (each 0:08 grain), 
and not at all by distilled water, sulphate of potassa, salt- 
peter, and carbonate of soda. Perceptible quantities of 
metal are dissolved by sal ammoniac and chloride of mag- 
nesium, and traces of it by caustic soda and lime water. In 
the presence of carbonic acid and air, it is acted on most 
violently by sal ammoniac (loss, 2°505 grains) very strongly ; 
by chloride of magnesium (loss, 1°38 grains), and alkaline 
chlorides (loss, 1°2 grains); less by distilled water and car- 
bonate of potassa (each 0°06 grain), and saltpeter (loss, 
0°045 grain). All the solutions dissolved perceptible quan- 
tities of the metal. 

German silver acts like brass, but on the average is less 
energetically attacked. In air free from carbonic acid, it is 
less strongly attacked than brass, although quite strongly by 
sal ammoniac (loss of weight, 6-129 grain), less by chloride 
of magnesium (loss, 0°045 grain), alkaline chlorides (0-015 
grain), and caustic soda (0°15 grain), not at all by distilled 
water, sulphate of potassa, saltpeter, carbonate of soda, and 
lime water. Perceptible quantities of metal were dissolved 
by sal ammoniac and chloride of magnesium; traces only by 
caustic soda. In carbonic acid and air, the sal ammoniac acts 
the strongest (loss, 1°74 grains), next to this are chloride of 
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magnesium (1005 grains), and alkaline chlorides (0°915 
grain), still less distilled water, sulphate of potassa, and 
saltpeter (each 0 015 grain). Perceptible quantities of metal 
are dissolved by all these solutions. 


Copyrights. 


Mr. Rowland Cox, says: In the case of Lawrence vs. Cup- 
ples, Judge Shepley has announced it as his opinion that, in 
an action for the infringement of a copyright, where the re- 
semblances are accidental or arise from the nature of the 
subject treated in the two books, there can be no recovery. 
To constitute an infringement of a copyright, the Jearned 
judge says, there must be piracy; the defendant must have 
used the plaintifi’s book as his model. Although the defend- 
ant’s work cover the same ground as the plaintiff’s, and an- 
swers the same purpose in toto, it will be no infringement if 
it is not an appropriation of plaintiff’s particular method 

Hence, where the plaintiff had compiled a book bearing the 
title “The Advertiser and Collector’s Chart,” containing 
certain lists and names, and defendant issued a book enti- 
tled “The New England Mercantile Guide,” which con- 
tained the same lists, it was held that there was no infringe- 
ment. 

There can be no doubt that a copyright which purports in- 
ferentially to cover anything akin to a subject is of no avail. 
It is idle to attempt to make a copyright effect, directly or in- 
directly, the functions of a patent or a trademark. The 
three are possibly of the same genus, but, as species, are 
widely separated ; and to confound them inevitably leads to 
illogical conclusions. 








The Comacho Electric Machine. 


The Comacho magnetic machine, with its ccncentric iron 
tubular magnets, may be seen at 171 Queen Victoria street. 
There can be no doubt of the advantage of this form of 
magnet; but experiment on the resistance of the circuit, 
weight lifted, electro-motive force, and consumption of zinc, 
etc., would form an interesting subject. The machine, with 
five cells of a bichromate battery, works three or four sew- 
ing machines. Attempts to work it with the thermopile 
have hitherto failed. This is very likely, because the ele- 
ments of the thermopile are coupled up in considerable 
series, so that, considering the resistance of each element, 
the whole resistance must be great compared with the resis- 
tance of the wire round the magnets. A thermopile should 
be made of low resistance by coupling a number of elements 
together in parallel circuit, and then taking some ten or 
twelve, or more, of such series coupled in succession. It is 
no doubt worth considerable experiment to attain a success- 
ful result from the thermopile, as in that case, by merely 
turning on the gas, a lathe or sewing machine be made to 
work.— Telegraphic Journal. 


= Rotary Engines. 

Accurding to the invention of Mr. Urbain Chauveau, of 
Paris, a cylinder is arranged with a piston which may be ac- 
tuated by steam, compressed air, or gas, so as to move round 
an axis passing through acenter. If a point of the piston 
rod is forced to move in the space of a fixed circle having 
for its center a given point, so that the distance is equal to 
one half of the stroke of the piston, it will be readily under- 
stood that the alternate motion of the piston in the cylinder 
will produce a continuous rotary motion of the said cylinder 
round the axis. Different arrangements of mechanical parts 
may be employed to carry out the principle above mentioned, 
and the construction of rotary engines of this character may 
be varied to a grsat extent, and yetin accordance with the 
same principle. The admission of steam may’ be made in 
apy ordinary manner. 





Drilling and Boring. 
An invention by Mr. J. Dodge, of Manchester, England, 
consists in an improved compound machine, by which four 
or other convenient number of holes can be drilled or bored 
at the same time, and by which the spindles of the drilling 
or boring tools at opposite sides of the machine are set 
simultaneously, and in unison with each other. His im- 
proved machinery consists of a foundation plate, and of 
four standards, which are connected by cross slides support- 
ing the boring headstocks; the cross slides are raised or low- 
ered, and the boring headstocks are traversed to and fro on 
the cross slides by screws, all of which are connected to- 


gether. 





Large Lap-Welded Tubes. 
The National Tube Works Company have just completed, 
at their works at McKeesport, Pa., a sample pipe for exhibi- 
tion at the Centennial. It is 14 feet in length and of 14 inches 
outside diameter and 10 inches inside, the iron of which it 
is made being 2 inches in thickness. This is said to be the 
heaviest piece of lap-welded pipe ever made in this or any 
other country, and it is stated that such heavy work has 
never been attempted by any other establishment. 
The Hell Gate Obstructions. 

The drilling of the chief obstruction at Hell Gate is fin- 
ished, and the machines have been transferred to Flood Rock. 
The débris have been cleared away from the shaft, and the 
caves formed by the deep headings are now in a good condi- 
tion to be explored. Experiments are being made daily in 
explosive material, to ascertain the safest. The mine will be 
sprang next Jaly or August. There are 172 pillars which 
support the rocky roof ; 8,000 borings have been made for in- 











serting explosive matter. Those in charge of the work ap- 
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prehend more danger from the surging of the water than 
trom the shock at the time the rock is shattered. The work 
at Flood Rock is carried on day and night. 

A New Electric Battery. 

M. Cerpaux proposes a battery made of a certain num- 
ber of plates of copper and of zinc separated by a wooden 
lath. The plates are plunged in sand or moist earth, and 
an electric current is at once produced. If on the earth 
chloride of sodium be poured, a very intense current is 
generated. 








Steam Street Cars in Philadelphia. 

Steam street cars are now in operation on one of the rail- 
road lines in Philadelphia. The local papers state that the 
objection that horses will be frightened by the exhaust 
has not been realized, as no runaways have occurred, nor 
do the animals seem at all aiarmed by the proximity of the 
machines. 








DECISIONS OF THE COURTS. 
United States Cireult Court---District of Massachu- 
setts. 


PATENT SHADE FIXTURES.—STEWARBT HARTSHOERN 08. JOHN SHOREY ef ai. 


{In equity.—Before Suer_ey, J.—Decided October term, 1875; to wit, Feb- 
ruary 17, 1876.) 


SHEPLEY, J.: 
This bill is for an ohened infrisgement of letters patent No. 2,756, dated 
August 27, 1867, granted to Stewart Hartshorn for improvement in spring 
fixtures for shades. These are the same letters patent which were the sub- 
joes, matter of ‘itigation in Hartshorn 8, Almy, ard Hartshorn vs. Tripp 
e 


‘endants rely upon two grounds of defense: 

First, that the alleged invention of Hartshorn was not new and patent- 

able at the date of his original letters patent. 
ond, that the devices mad: use of by the defendants are no infringe- 
ment of the plaintiff's invention. * 

To sustain the defense of want of novelty. the defendants rely upon evi- 
dence of the prior existence of what is well known as the coach fixture. to 
which acord is used to lift the paw! and cisengage it from the ratchet 
when it is desirable to alluw the curtain to roll up under the action of the 
smiing. This defense is fully met and answered in the two cases above 
See to which it is only necessary to refer to dispose of this branch of the 

efense. 

The fixture manufactured by the defendants has a spindle which rests in 
the bracket, and is extended for a short distance into one end of the cur ain 
roller, which end revolves around that portion of the fixed spind'e which is 
projected into the roller, while the other end of the roller is provided with 
a journal, upon which it revolves freely in the supporting bracket. This 
spindle is provided with a recess on one side of it, within the 
roller, and a chamber of sufficient size to receive a smal! sphere or buck- 
shot in such a position as to be directly ov: r the recess in the spindle when 
the roller is revolved. The smali ball or buckshot is introduced into this 
chamber. One edge of the recess in the spindle is so constructed that when 
the ball falis into the recess it will be torced against the side of the cham- 
ber, and operate as a detent to stop the revolution of the roller when it 1s 
savetag one way. The other edge of the recess is so formed that when tle 
roller is turned in the opposite direction the ball is thrown up into the 
chamber, where, when the roller is rapidly revolved, the ball is held by 
centrifugal force. 

it will be seen, by a comparison of this contrivance with the one de 
scribed in the Hartshorn patent, tnat it effects the same result by means of 
the ball operating as a detent as is effected in the Hartshorn contrivance 
by the paw! and ratchet In Hartshora’s, the paw! has a tendency to fal! 
by gravitation into the notches made in the periphery of the hub, or when 
fixed below the hub, iv one of the modes described in the patent, it is actu- 
ated by a spring which tends 10 engage it in the notch. The ball operates 
as a detent, catch, or pawl, to engage with the notch or ratchet whenever 
the rotation of the roller, and the upward movement of the curtam under 
the influence of the spring. are checked by the manipulation of the curtain 
or shade itself. Im Hartshorn’s, when the roller is revolved rapidiy. the 
ratchet has not time to fall by gravitation into the notch while the ratchet 
notch is passing under the toe of the pawl. In Shorey’s, whiretherollr s 
bein, omy J revolved, the ball is kept by centrifugal force from engaging 
as a detent between the side of the chamber in the roller, aud the edge of 
the recess in the spindle. 

The construction of the claim in the Hartshorn patent was fully given in 
the ease of Hartshorn and Almy. It was there shown to embrace, in com- 
bination with a ig roller, such an arrangement of pawl and ratebet, 
with the varying speed of the revolution of the rolier mutually acting with 
each other through the manipulation of the roller, that the paw! would en- 
gage with the ratchet by checking the rotation of the roller and the upward 
movement of the curtain by the simple manipulation of the shade, merely 
varying the speed of the rotation of the roiler. it 18 equally within the 
scope of this invention, whether the force which determines the fact of en- 
gagement or te RT yy of the pawl or detent with the notch or 
ratchet be that of a spring, or force of gravity, or centrifugal force. 

improvements may be made in the spring or the roller, the shade, or the 
form of the pawl or detent. and these improvements may be patentable; 
but so long as the combination embraces, as in the case of the device of 
these defendants, every element of Hartshorn’s inveation. operating sub- 
stantially in the same manner to produce the same result, it must be treated 
as an infringement. 

Decree for complainant, for injunction and account. 

[8s w, for complainant. 

A. K. P. Joy, tor defendant. 








Inventions Patented in Engiand by Americans. 
(Compiled from the Commissioners of Patents’ Journal.) 
From February 29 to March 27, 1876 inclusive 


APPLYING Motive Powrr.—J. Doubler, Philadelphia, Pa. 
BaKING PowpERr.— Dodge et al., New York city. 

BARBED FeNcE Wire.—H, W. Putnam, Bennington, Vt. 
BorLER.—D. L. M. Moore (of New York city), London, England. 
BorLeR TuBs APPARATUS.—J. H. Faxon, New York city. 
Boot-SCREWING MacuIng —American Cable Screw Wire Co.,Boston, Ms. 
BooT-SEWING MACHINE.—D. Mills (of Brooklyn, N. Y.), Aston, England. 
Brick KILn, ero.—@. 8. Redfieid, Chicago, Ill 

Brick Macutnery.—C. 8. Bigler. Harrisburgh, Pa. 

Brick Macutne.—W. A. Grabam, Carlisle, Pa. 

BURNING Limg, ETC.—A. Smith, Buffalo, N. Y. 

CaRDING Macuine.—J. F. Foss, Lowell, Mass. 

CLEANSING WaHEaT.—D. M. Ricbardson, Detroit, Mich. 
CoveRIne UmBpRreLLas.—J. P. Onderdonk, Philadelphia, Pa. 
CuTLERY.—J. Pedder et al., Beaver Falls, Pa. 

Enertne VALves, EtTC.—H. E. Marchand, Pittsburgh, Pa. 

FaRE REGisTeR.—J. Sangster é a/., Buffalo, N. Y. 

Ferpine CarpInG Macutnes.—W. T. Bramwell, Terre Haute, Ind. 
FLurp Merer.—J. C. Guerrant, Danville, Va., ¢¢ ai. 
GasELIER.—C. Deavs, New York city. 

Bay Kurrez, etc.—H. Holt, East Wilton, Me. 

Heat Rapiator.—E, C. Angell, New York city. 

HorsEsHor Macutne.—J. A. Burden, Troy, N. Y. 

KNITTING MacutIneRy.—C. J. Appleton, Elizabeth, N. J. 

Lire Rarr.—N. H. Borgfeldt, New York city. 

Lientine Gas.—H. B. Stockwell et al., Brooklyn, N. Y. 
Macuine Gun.—W. Ga’ dner, Hartford, Conn. 

Maxine Gas.—M. H. S'rong, Brooklyn, N. Y. 

Maxine LeatTuenr.—C. L. Royer, San Francisco, Cal. 

Magine Pie lzon.—C. Hiwrod, Youngstown, Ohio. 

MAKING STEEL.—W. Fields, Wilmington, Del. 

Miner's Pick.—J. I. Fewkes, Philadelphia, Pa. 

Paper Box.—B. Osborn, Newark, N. J. 

PuHoTroeraPHu APPARATCS.—W. A. Brice, New York city. 
Pianororte.—C. E. Rogers, Mass. 

Pitn Venrers.—S. H. Penley et ail. 

Rattway Switcn, eTc.—J. S. Williams, Riverton, N. J. 
RoLttER SuHvutTTER.—J. G. Wilson, New York city. 

ROLLER SKaTE.—C. H. Green, New York city. 

Sorew Wrencu.—O. T. Bedell, New York city. 

Szwine Macuine.—G. L. Du Laney, New York city. 

SoaP.—S. 8. Lewis (of Boston, Mass.), London, England. 
SUBMARINE TELEGRAPH STATION.—R. F. Bradley, Moffettsville, S.C. 
TypE-SETTING MACHINE, ETO.—S. W. Green, New York city. 
VARNISHING METAL CasEs.—F. A. Pratt et a/., Hartford, Conn. 
VENTILATING Minzs.—F. Murphy, Streator, [1l. 

Wasutne Macutnery.—C. W. Littlefield, Boston, Mass. 





Wrke Boot Pec Macutnery —O. L. G. Noble et ai., Chicago, Il, 
Wrineer.—C. W. Littlefield, Boston, Mass, 
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 geceut Bmevican aud Lorcigu Bateuts. 








NEW AGRICULTURAL INVENTIONS. 


IMPROVED COTTON PLANTER. 
bomas R. Wallis, Egg’s Point, Miss.—The novel feature in this 
the axes of the seed cylinders (which are placed within 
-shaped harrow frame), being secured to bars, and these 
tached to two standards on said frame, thus forming 
f sustaining said cylinders. 


IMPROVED GRAIN DOOR. 

Joshua W. Merriman, Wells, Minn., assignor to himself and Ben- 
jamin F. Smith, same place.—This consists of a vertical catch bar 
mounted atits upper end on an eccentric stud of a hand lever. 
At the lower end there isa slot working ona stud pin, the slot 
peing so inclined that, when the eccentric stud is worked to raise 
and draw back or lower and push forward the upper end of the 
catch bar, the lower end will work in the same manner. The bar 
thus holds one end of the grain door by being pressed into a 
groove in the door frame, binds the door fast, and prevents it 
from shaking, and at the same time locks the door against rising. 


IMPROVED ROTARY CHURN. 

Israel Solt, Lithopolis, O.—This invention consists in using with 
a square churn a dasher having its blades straight on outer edges, 
concave on inner edges, and provided with concavo-convex slots, 
the same being applied to cross bars. This dasher, by its inner 
concave and outer straight edge, catches all the cream and throws 
it to the center of the churn, so that the butter globules are forced 
back and forth through the slots and quickly broken. 


IMPROVED COLTER. 

Kinyon W. Manwaring, Council Bluffs, lowa.—It is here proposed 
to mount the colter, between two right and left nut collars, on a 
shaft which revolves on end bearings in the yoke which attaches 
the colter to the plow. The objects are to adjust the colter along 
the shaft readily for wide or narrow cuts, and to arrange the 
bearings so as to withstand wet and exclude the dust better than 
when the colter revolves on a stationary shaft, as commoniy 
arranged. 


T 
consists in 
a diamond 
jast being at 
a new mode 0: 


IMPROVED HORSE HAY RAKE. 

Daniel D. Dunn, Greenwich, Conn.—This relates to improve- 
ments in horse hay rakes, by which the different operations of the 
rakehead-governing parts may be accomplished in a simpler man- 
ner. The invention consists, first,in applying the swinging rake- 
headin front of the supporting axle; secondly, in attaching the 
clearer bar; thirdly, in combining the rakehead-operating lever 
rod and back piece with a treadie, in such a manner that the hori- 
zontal position of the same is secured during its motion ; and last- 
ly, in the combination of the rakehead-operating lever rod with a 
fulcrumed foot lever, for securing the rake in raised or lowered 
position. 





NEW MECHANICAL AND ENGINEERING INVENTIONS, 





IMPROVED ENVELOPE MACHINE. 

Henry D. Swift and Daniel W. Swift, Worcester, Mass., assignors 
to G. Henry Whitcomb & Co., same place.—This machine includes 
thirteen new devices, mainly improvements upon an apparatus 
which was the subject of a previous patent granted to the same 
inventors. The edges of the blanks rest on a raised form, and the 
blanks are removed by a gummed lifter. There is new apparatus for 
applying the gum very smoothly, for keeping the gummed flap 
separate from other parts during folding, and for adjusting the 
mechanism to envelopes of varying thickness, beside novel con- 
structive details of much ingenuity, which would require the aid 
of engravings for their proper elucidation. 


IMPROVED TYPE WRITER, 

Philander Deming, Albany, N. Y.—This relates to such an im- 
provement in the type writers lately introduced into use that the 
same may be made available for verbatim reports by a separate 
marking lever, that prints outside of the printing point of the 
common type levers, and is operated by an adjustable button at- 
tacked to the space key. Assoon as the marker is joined to the 
space key, it may be worked by the palm of the hand simulta- 
neously with the striking of the initial key, and thereby verbatim 
reports made in stenotypic manner by means of the simple and in- 
expensive marker arrangement, 


IMPROVED MAGNETIC MACHINE. 

Jerome Kidder, New York city.—This invention consists in 
hinging the support of an electrical coil in its elation to a gulvanic 
battery in such a manner that, when the coil is turned or swung in 
one direction, the circuit will be closed with the galvanic battery 
and — swung in the other direction, the said circuit will be 
open 


IMPROVED PAINTERS’ SCAFFOLD. 

William Hoehn, New York city.—This platform may be carried 
from place to place and mounted without injury to the stiffening 
brace rods. The novel feature consists in longitudinal brace rods 
that are applied by tightening screws by supporting end clips, and 
to laterally braced arms or stays, which are hinged to the platform 
to fold with the rods to the under side of the same. 


IMPROVED COAL BREAKER, 

David Clark, Hazleton, Pa.—The construction of this breaker is 
Sach that, should a substance harder than coal or slate get into the 
breaker and break the safety devices, a roll will be thrown out of 
gear, and will remain out of gear until the damage is repaired and 
the said roll again adjusted in place. 


IMPROVED WAGON JACK. 

Albert E. Van Horn, Sebewaing, Mich.—A ratchet wheel operated 
by the lifting lever hasa slotted projection in which enters a pin on 
the movable bar of the jack. The pawl falling out, the teeth of 
the wheel hold the load at any desired position. 


IMPROVED JIG SAW. 
‘ Peter Hughes, New York city.—This is a novel spring contri- 
ance and an elbow foot treadle for working the saw gate,whereby 


phe and efficient mechanism is provided for working a 
Ww. 


w IMPROVED ROCK DRILL. 
wenn H. Wright, Sunbury, Pa., assignor to himself and Jobn 
nal t, same place.—The object of this invention is to provide for 
the. 22 rill for boring coal and rock, that is attached directly to 
br material to be drilled, without props or supports, and which 
vedh ae change of drilis to suit the depth of bore hole and ma- 
pom! thout removing the frame. A frame is provided with sta- 
for inet sdiustable prongs and a sectional screw nut with link 
or interchanging the drill. 


~ IMPROVED FRICTION CLUTCH. 
commit F Williams, Bald Mountain, Col. Ter.—This invention 
nsists of brakes which are drawn against the face of a disk 


— by wedgee, moved by the sliding head on a shaft, which in 
urn is moved by levers, 
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IMPROVED GRINDER FOR MOWERS. 

Walter B. Grosh, Reading, Pa.—This consists of a supporting 
frame for the grinding wheel, fixed on pivots so as to shift readily 
to let the stone run in different angles of the opposite edges of the 
cutters. The frame has articulations whereby the grinding wheel 
may be moved forward and backward along the edges of the cutters 
at the same time that it is rotated for grinding them. There is, be- 
sides, a new clamp for holding the cutting bar so as to adapt the 
face of the grinding wheel to edges of different bevels. 


IMPROVED JOINERS’ BENCH VISE 

George H. Wheeler, Great Barrington, Mass.—In this invention, 
a jaw is fitted to slide in a plate attached to the end of the bench, 
and connected with a foot lever for closing up on the work by foot 
power. A ratchet bar is arranged in connection with the lever for 
fastening it to keep the jaw closed. The jew can be opened and 
closed much quicker than when worked by a ecrew, and it is al- 
ways parallel to the work and the bench. The slide is connected 
to the lever by a rope passirg over a pulley, which will, in prac- 
tice, be mounted oa the plate on which the jaw slides. 


IMPROVED PLUG TOBACCO MACHINE, 

Thomas F, Morrin, Jersey City, N. J.—This is an improved ma- 
chine for pressing tobacco leaves to form plug tobacco, splitting 
it into strips of the required width, and cutting said strips into 
pieces or plugs of the desired length. 


IMPROVED MACHINE FOR MAKING TACKLE BLOCKS. 
Frederick 8. Burr, Brooklyn, N. Y.—This is a combination of 
apparatus whereby the sides of wood tackle blocks may be bored 
and dressed to shape, either for rope or metal bangers, automati- 
cally in one machine, so as to economize largely in labor of re- 
peatedly handi!ng them. 


IMPROVED MACHINE FOR MAKING TWIST DRILLS. 

Edward 8. Taber, New Bedford, Mass.—This is a machine for 
making twist drills with increasing pitch or inclination of the 
grooves. A spiral groove is made in the mandrel which revolves 
the blank, and advances it along the cutters which make the spiral 
or twist grooves. In said groove the key of the wheel which 
turns the mandrel works, so that, as the mandrel rises along the 
key, its rotation diminishes proportionately to the advance, and so 
increases the pitch of the twist. 


IMPROVED VALVE COUPLER FOR OIL WELLS. 

William Walker, Baldwin, Pa.—By this device, two or more 
valves may be coupled and worn out before the drawing of the 
sucker rods is required. A coupling section is screwed to the top 
of the lower plunger, which is lowered into the barrel and con- 
nected by a threaded top stem, with an interior threaded section 
that is applied to the bottom part of the: ext plunger to be 
screwed to the lower section, when the reserve valve is to be 
brought into operation. A jam nut with notches is placed on the 
stem of the lower section, and engaged by lugs of the upper coup- 
ling section to be screwed down with the same, for connecting 
the sections. 








NEW HOUSEHOLD ARTICLES. 





IMPROVED WASHING MACHINE, 

Leander Becker, York, Pa.—This invention relates to certain im- 
provements upon the patent granted to the same inventor June 29, 
1875, and numbered 165,058: and it consists in the particular con- 
struction of the rubber, which is made of corrugated boards fast 
ened in metallicend frames by lugs and screws, and provided with 
studs by which the rubber is supported in the oscillating frame. 


IMPROVED STEP-LADDER. 

Silas C. Blauvelt, Blauveltville, N. ¥Y.—This device may be readily 
arranged for use as a step-ladder or as an ordinary ladder, and may 
be folded together for storage and transportation, and, when ad- 
justed for either purpose, will be held securely in place. In the 
curved edge of semicircular blocks on one part are formed three 
notches, in such position as to receive a pin and lock the parts to- 
gether. 

IMPROVED SCRUBBER. 

John Deasey, Fall River, Mass.—To a scrubbing brush are at- 
tached side pieces that are supported by wheels. The action of a 
handle on the side pieces produces, in connection with the support- 
ing wheel, considerable lever power on the brush, so as to press the 
same firmly on the surface to be scrubbed, and clean the same ef- 
fectively. 


IMPROVED WASHING MACHINE. 

Benjamin Tarr, Evanswood, Wis.—This consists of an octagonal 
vessel made of slats into which tlie clothes are introduced and re- 
volved in the suds box. Inside the vessel are several bard wood 
blocks. There is a novel arrangement for supporting the cover 
which constitutes an additional washtub when thrown back. 


IMPROVED PRIVY SEAT. 

Branch Tanner, Cheneyville, La,—This consists of an oscillating 
seat with swinging front and rear aprons, of which the front apron 
is used for watercloset purposes when the seat is swung back below 
astationary inclined cover at the rear. 


NEW AGRICULTURAL INVENTIONS. 





IMPROVED SHADE FOR HOP BOXES. 

Hiram Niles Harrington, Wilson Place, N. Y.—This invention 
consists of the connection of the hop box by upright standards 
with adjustable shades, supported and braced so that the hops and 
pickers are protected against sun, rain, and wind. 


IMPROVED COTTON PLANTER. 

Augustus T. Hatcher, Mansfield, La.--This is an improved cot- 
ton planter, the operating mechanism of which may be applied to 
the stock of an ordinary scooter. It com}‘ues improved devices 
for opening a furrow to receive the seed, diupping the seed, and 
covering it. 

IMPROVED OX YOKE. 

Eli A. Farr, Cedar Springs, Mich.—This invention combines witb 
the main beam of a douple neck yoke, ¢. central draft staple, and 
brace rods, vertically adjustable to greater or less depth on the 
beam, to regulate hight of draft. 

IMPROVED MILK COOLER OR WARMER. 

David D. Whitaker, Carthage, N. Y.—This consists of a milk pan 
set into a rack with air space ail around, which is cooled by zigzag 
bottom pipes and side pipes, connected to an ice water dish above 
the pan. The whole is covered by a cloth screen, to keep the cold 
air confined. 

IMPROVED ROOT-CUTTING PLOW. 

John 8S. Swaney, Marengo, lowa.—This plow is adapted for cut- 
ting off the bottom and side roots of hedge, apple, and other seed- 
lings and trees in taking them up. 

IMPROVED EXPANSION REEL FOR REAPERS 

Alfred W. Shaw, Chatham Center, Obio.—This reel is so con- 
structed that it may be conveniently expanded and contracted to 
work closer to and farther from the cutter bar and ground, with- 
out stopping the machine and without changing the tension of the 








driving belt. 
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IMPROVED PLOW. 

Robert A. J. Armstrong, Knoxville, Tean.—This consists in a 
mold board, having oblique sockets for share and point, in combi- 
nation with a triangular share keyed thereto, and a bifurcated 
point without fastening, but supported by the share. With this 
construction, when the lower side of the edge of thesh are and 
point become worn, they can be easily detached and reversed, 80 
that they will be self-sharpening, and when worn thick they cap 
be easily sharpened and tempered separately. 


IMPROVED HULLING MACHINE. 

George H. Peabody, Brooklyn, N. Y.—This invention consists m 
the combination of disks, provided with alternate concaved and 
flat emery surfaces and wheels provided with alternate convexed 
and flat emery surfaces. The disks and the wheels are revolved in 
opposite directions and at different velocities, so as to rub off the 
hulls as the kernels pass through the machine. 


IMPROVED INSECT-.DESTROYING COMPOUND. 

George Thomas Johnson, Pittsylvania Court House, Va.—This 
invention contemplates the application of a finely divided poison 
to the leaves of the tobacco pliant, in order that it nay be taken by 
the insects and destroy their lives. In consists in mixing kerosene 
oil, turpentine, and sulphur, in such proportions that it will not be 
refused by the insects, while its effect will be their certain and in- 
evitable destruction. 

IMPROVED PLOW. 

Peter G. Johnson, Hoopeston, Ii!.—This invention is an improve- 
ment in the class of riding or sulky plows whose trucks are pro- 
vided with a bent or cranked axle. The improvement relates par- 
ticularly to attaching the plow to a bail-shaped lever which is piv- 
oted to the truck and raised and lowered as occasion requires. 


NEW CHEMICAL AND MISCELLANEOUS INVENTIONS, 





IMPROVED BRONZING MACHINE, 

Christian Landolt and Frederick Wichser, Tell City, Ind.—This 
bronzing machine consists of a fiexible stencil combined with a 
sliding work table, bronze box, and bronzing pads, in such manner 
that the stencil rolls down and lies on the work at the same time 
that it is moved under the bronzing pads, and rises off as the table 
is moved back to take off the work, when the bronze box moves 
up to the pads and supplies them. It is a simple contrivance 
whereby cards, bilis, etc., may be wholly or partly bronzed. 


IMPROVED BOTTLE STOPPER, 

Albert Freygang, New York city, assignor to Frederick Knief, 
same place.—This consists of a swinging bail that carries at its top 
part a stopper head with slotted vertical top plate anda recessed 
eccentric cam lever. The latter forces the stopper head down and 
retains it in the mouth of the bottle by its straight part bearing 
across the stopper head. The lever is taken hold of by the band, 
holding the neck of the bottle when emptying the same, and the 
stopper is thereby retained easily without any chance of dangling 
about the mouth of the bottle and interfering with the pouring 
out of the contents. 

IMPROVED BOTTLE STOPPER. 

Adolph Luthy, New York city.—Tbis is a stopper applied by the 
neck band, and made of one piece of rubber, extending from the 
neck band to and over the mouth of the bottle, so that the swing- 
ing yoke with loose sleeve, fitting in a top groove of the stopper, 
readily closes and opens the same. 


IMPROVED BURIAL CASE. 

Oscar J. Case and Edwin R. Richarason, Auburn, N. Y.—An im- 
proved giass burial case has the lid made in two sections, which 
are secured by side lugs and pins to guide projections at the out- 
side of the case. The handles or knobs are made in une piece with 
the sides. 

IMPROVED SHIRT. 

William H. H. Tracy, Troy, N. Y., assignor to himself and Fred- 
erick Spaulding, same place.—This shirt is so constructed that the 
parts of the bosom will not be drawn out of position and shape 
by the working of the side parts of the front. The bosom is left 
free at its side edges, but attavhed to the body at the top and bot- 
tom edges and along the central line, 


IMPROVED SHIRT. 

Morris Popper, New York city.—This invention proposes to fur- 
nish partly made shirte,in which the parts that require skill in 
putting them together shall be properly sewn, while the long 
seams of the sides and sleeves, that require no particular skill, 
shall be left unsewo. The sleeves are to be without cuffs, so that 
they may be cut to the length required for the arms of the wearer. 


IMPROVED MIDDLINGS PURIFIER. , 

Edwin N. Lapham and Joseph Lapham, Peru, N. Y.—A hollow 
trunk, which stands nearly upright, has stationary beaters extend- 
ing across and located in groups along the upper portion. The 
lower side has passages for the escape of the middlings into a spout 
for conducting them away, the passages being regulated by valves. 
The trunk bends over into a horizontal portion, in which are other 
stationary beaters, and below them is a hopper for returns. From 
the inlet the middlings are blown up along the trunk against the 
beaters by a fan, the light particles being separated and carried 
off to the bran bio, while the heavier portions fall through the 
valves, and the returns go back to be worked over again. 


IMPROVED NECKTIE HOLDER, 

Max Rubin, Brooklyn, BE. D., N. Y.—To the inner side of the 
tie is secured a metallic plate, which has a transverse slot formed 
in it. One end of the slot is made large enough to receive the 
head of the stud or button of the shirt neck band, The middie 
part of the slot is made of only sufficient width for the stem of 
the stud to pass through. The other end of the slot is made wider, 
but not wide enough for the head of the stud to pass through. A 
piece of elastic is interposed between the plate and the tie to hold 
the head of the stud pressed against the inner side of the plate, 
and keep it from sliding. 

STICK FOR DIPPING STAMENS FOR ARTIFICIAL FLOWERS, 

Ambrose Giraudat, Neuvy(Norwood P. O.), N. J.—The two parts 
of the sticks are made of the usual size. To the end of the lower 
part is attached a hook, which enters and fits into a slot in the end 
of the other part to lock the said ends together. Through trans- 
verse holes are passed strips of spring metal, the ends of which are 
bent upward so as to lock the two parts. To the face of one part, 
near its side edges, and to the face of the other part, at its center, 
are attached cords, to hold the threads securely. With this con- 
struction, the stick can be readily and quickly applied to the 
threads, and will hold them securely while being dipped in the 
paste. 

IMPROVED APRON. 

Joseph Maionzo, Great Falls, N. H., assignor to himself and’ 
Frank Malonzo, same place.—This consists of a sheet of patent 
leather, constructed in the form of an apron, but contracted in 
the portion to fit the waist by gore slits cut in it andsewn up. A 
waist band is attached so as toserve for a holder for the weaver’s 
shears and reed hooks. The device is designed to protect the 
clothes of the weaver from the wear of the front beam. 
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Business aud Personal. 
The Charge for Insertion under this head is One Dol- 
lar a Line. If the Notices exceed Four Lines, One 
Dollar and a Hai per Line will be charged. 





Agricultural Implements and Industrial Machin- 
erv for Export & Domestic Use. R.H.Allen & Co., N.Y. 


Manu/acturers of Circular Saw Mills, please send 
Description and Price List to Jos. Minchener, Troy,Ala. 

Wanted—Small clean iron castings. Makers,send 
address, Box 8, No. 160 East 48th 8t., New York. 


For Sale—Two Hydraulic Presses, with double 
power pumps, new; t2in. ram,8 ft. lift, clear space 8 ft., 
platen 48x82. Also thiee new Power Elevators, Mer- 
rick*’s make, below cost. John Howard, No. 172 Rit- 
tenhouse St.. Philadelphia, Pa. 


For Sale,cheap—The Pneumatic Machinery used 
in Sinking Piers at South St. Bridge: Compressor, En- 
gine,“Knowles Pump, Receiver, Gauges, &c.. all perfect 
and complete. Address F.W.Getz,420 Library 8t.Phila. 


For Sale—Half or whole interest in a manufac- 
turing business (patented), together with the machin- 
ery. Address G. P. T., Box 71, Baltimore, Md. 


Steam Engines—25 per cent extra power or sav- 
ng in fuel, guaranteed, by applying the R.S. Condenser. 
T. Sault, Consult’g Eng’r, Gen’!l Agt,. New Haven, Ct. 


Wanted—An exclusive Agency for the sale of a 
first class patented article or machine of practical util- 
ty. Address H. C. Goodrich. 205 State St., Chicago,Ill. 
® Wanted—To Manufacture on Royalty or Buy a 
good and cheap Corn Sheller. Address Girdwood & 
McLellan, Ashville, N. C. 

Leather and Rubber Belting, Packing and Hose. 
Greene, Tweed & Co., 18 Park Place, New York. 

Wanted—A small machine that will, by touch, 
register, one at a time, the number of articles handled. 
Address Edwin A. Simonds, Erie, Pa. 

For Sa:2—Eagine 20x36, one 16 ft. Engine Lathe, 
one large Blower, four dank Engines, two Steam 
Pumps. Bull & Co., Indianapolis, Ind. 

The Bastet Magnetic Eogine for running Sewing 
Machines, Lathes, Pumps, Organs, or any light Machin- 
ery, 1-82 to 4 horse power. Agents wanted Address, 
with stamp, 1113 Chestnut St , Philadelphia, Pa. 

Wanted—A few good Machinists ; must be first 
class performers on following instruments, viz.: E flat 
Cornet, E fiat Clarionette, E flat Tuba, Snare Drum. 
Address H. B. Smith, Smithville, Burl. Co., N. J. 

Wanted— Manufacturer of Iron Tools or Steam 
Engines, to take part of Salesroom with a long estab- 
ished firm in this city. Expenses light. Address H., 
P.O. Box 4773, New York City. 

Sure Cure for Slipping Belts—Sutton’s Patent 
Pulley Cover is warranted to double the powe: of any 
pulley. Circulars Free. Agente Wanted. John W. 
Sutton, % Liberty St , New York. 

Scroll Saw Blades, best quality, made to order, 
and Sheet Steel cut to pattern, by A. Coats, 108 Hester 
St., New York City. Send for List. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Priceslow. D. Frisbie & Co., New Haven,Ct, 

For Sale—At a great Bargsin, Grain Elevator, 
May Press, and Warehouse, all ip excellent repair and 
good location. Ad¢ress C.A.Gleckler,Farmington,Iowa, 

Machinist’s Tools, second hand, which must be 
sold in order to close up an old partnership. For pam- 
phlet, giving full deseription of each tool, address Step- 
toe, McFarlan & Co., 214 West 2nd St., Cincinnati, Ohio. 

Baxter Wrenches fit pecuiiar corners. Prices 
reduced. Greene, Tweed & Co., 18 Park Place, N. Y. 

The French Files of Limet & Co. have the en- 
dorsement of many of the leading machine makers of 
America. Notice in Mach y Hall, Centennial 
Exposition. Homer Foot & Co., Sole Agents, 22 Platt 
8t., Nu@w York. 

Vertical Tubular Boilers, all sizes. Send for 
price list. Lovegrove & Co., Philadelphia, Pa. 

Centennial Exhibitors, buy your Belting in Phil- 
adelphia, from C. W. Arny, 148 North 3d St., and save 

freight and trouble. Satisfaction guaranteed. 

Wanted—Charge of Weaving Department, Cot- 
ton or Satinet, by a practical, experienced man. Ad- 
dress A. B. C., P. O. Drawer No. 5, Greenville, N. H. 

Wanted—Tubular Condenser. Boston P.O., 3396. 

Trade Marks in Engiand.—By a recent amend- 
ment of the English laws respecting Trade Marks, citi- 
zens of the United States may obtain protection in 
Grett Britain as readily as in this country, and at about 
the same cost. All the necessary papers prepared at 
this Office. For further information, address Munn & 
Co., 37 Park Row, New York city. 

Gas and Water Pipe, Wrought Iron. Send for 
prices to Bailey, Farrel: & Co., Pittsburgh, Pa. 

Shingles and Heading Sawing Machine. See ad- 
vertisement of Trevor & Co.,Lockport, N.Y. 

Solid Emery Vulcanite Wheeis—The SolidOriginal 
Emery Whbeel—othber kinds imitations and inferior. Cau- 
tlon—Our pame is stamped fn full on all our best Stand- 
ard Belting, Packing, and Hose. Buy that only. The 
oest is the cheapest. New York Belting and Packing 
Company. 37 and % Park Row. New York. 

Steel Castings, from one Ib. to five thousand Ibs. 
Invaluable for strength and durability. Circulars free. 





1, 1%, 
At lowest rates. Greene, Tweed & Co., 18 Park Place. 


best Preases, Dies, and Fruit Can Toois, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 
For Solid Wrought-iron Beama, see adver- 
tisement. ‘Address Osten fen MEE, Pueeg Pa, 
ee 
and workers of sheet metal. Fine Gray Iron Castings 
to erder. Job work solicited. 

American Metaline Co., 61 Warren St., N.Y. City. 
For Solid Emery Wheels and Machinery, send 
the Union Stone Co., Boston, Mass., for > ° 
Hydraulic Presses and J new and second 
band. Lathes ana Machinery for and Buffing 

Metals. E. Lyon, 4% Grand Street, New York. 
Spinning Rings of a Superior Quality—Whitins- 
ville Spinning Ring Co., Whitinsville. Mase 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Srown & Co., NewHaven Conn. 
Diamond Tools—J. Dickinson, 64 Nassau St., N.Y. 
Patent Scroll and Band Saws, best and cheapest 
nuse. Cordesman, Egan & Co., Cincinnati, Ohio. 
The Original Skinner Portable Engine (Im- 
proved), 2to8H.P. L. G. Skinner, Erie, Pa. 

Second hand Iron Working Tools for Sale. For 
list, apply to New Haven M’f’g Co., New Haven, Conn. 
Our new catalogue of drawing materials will be 
sent on receipt of Wc. Add. Keuffel & Zeser, New York. 


Scientific 


4}l Fruit-can Tools,Ferracute W’ks, Bridgeton,N.J. 

For Best Band and Scroll Saws, Universal Wood 
Workers, Planing and Matching Machines, address Ben- 
tel, Margedant & Co., Hamilton, Ohio. 

Wind Mill Rights Cheap—One county in each 
State to give for introducing the mill. For terms, &c., 
address E. 8. Smith, Good Hope, Il. 

Wanted—Address of Makers of Papier Maché 
Ceilings. Address J. Parmelee, Des Moines, Iowa. 

Corner Cutting Machine, Chocolate Mill, 
Cutter, Letter Press and Stand—all at Bargains. 
Cobu, 197 Water St., New York. 

Hamilton Rubber Works, Trenton, N. J , Manu- 
facturers of & pavement Hose, and any size, also Belt- 
ing, Packing, Car Springs, and Rubber for Mechanical 
use. Send for price lirt. 


Bolt 
. B. 





C.8.R. will find that celluloid is a substance 
suitable for his purpose. See p. 23, vol. 33.—C. H. 
D. will find a good description of soluble glass on 
p. 148, vol. 33 —F. H. will find a description of the 
transfer fluid, for transferring engravings to wood, 
etc., on p. 138, vol. 30.—M. M. will find directions 
for natural flowers on p. 204, vol. 28.— 
F. L. W. will find directions for stuffing birds on 
p. 250, vol. 30.—B. W. B. will find directions for 
setting carriage axles in this issue.—N. D. will 
find a recipe for hydrofluoric acid, for embossing 
glass, on p. 203, vol. 33.—M. G. will find an explan 
ation of the difference between the hights of the 
tides in different localities on p. 65, vol. 28.—D. W. 
G. will find a formula for safety valves on p 107. 
vol. 31.—A. B. F. will find a description of a Bun- 
sen burner on p. 387, vol. 33.—N. 8. will find direc- 
tiovs for making a sun dial on p. 409,vol. 29.—F. W. 
D. will find directions for silverplating without a 
battery on p. 408, vol. 32, For a similar gold pla- 
ting, see p. 116, vol. 33. For silverplating with a 
battery, see p. 133, vol. 90.—G. G. will find a good 
recipe for black ink on p. 92, vol. 33.—J. F. A. can 
caseharden his steel cams by the method described 
on p. 69, vol. 31.—M. 8. can prevent an accumula- 
tion of rust on his machinery by following the di- 
rections on p. 169, vol. 33.—W. E. D. will find a 
good recipe for gold lacquer on p. 240, vol. 34.— 
A.8,J.H.T., A.J. W., Jr.,J. MoC., E.G. P., A.L., 
W.H., and J. K., whoaek us to recommend books 
on industrial and scientific subjeets,should address 
the booksellers who advertise in our columns, all 
of whom are trustworthy firms, for catalogues. 


(1) P.M. H. A. K, asks: How many horse 
power will it take to runa 60 inch circular saw 
through a 2 feet log of hemlock or oak? A. Or- 
dinarily about 10 horse power to every 1 inch of 
feed in each revolution of the saw. In order to 
give anything like a correct estimate, the amount 
of feed to each revolution, the number of teeth, 
and speed of the saw should be given. Sixty inch 
saws are run to cut all the way from 5,000 to 40,000 
feet of oak and. hemlock per day.—J. E. E., of Pa. 


(2) A. B. W. asks: 1. Of what size and of 
what kind of glass should a lens be to take a pho- 
tograph 2 feet square, the object to be about 18 to 
20 feet from the glass, and the focal distance 2 or 3 
feet? A. You should have a photographic view 
camera of 2 feet focal length. The size of the 
glass may be two or three inches diameter. 3. 
Could such a photograph be taken easily? A. Not 
very. 3. Please give me a process for taking neg- 
atives on giass. A. Consult some text book on 
photography. 


(8) F. F. says: 1 see in the ScrenTIFIC 
AMERICAN SUPPLEMENT mention of a meteor 
which passed near Boston on February 5. The ar- 
ticle says that, “after traversing a path which 
consumed a second in time,” it gradually slack- 
ened speed, and finally became motionless. At 
the speed at which it must have been moving, 
how could it have become motionless? A. The 
article says that the meteor moved from east to 
south, which implies a change in its line of motion, 
so that, when the direction was in the line of sight, 
it became motionless to the observer. This was 
probably caused by the body being deflected by 
the resistance of our atmosphere. 


(4) N. A. E. asks: How can I use crayons 
on drawing paper without leaving streaks? A. 
An even tint can be produced by using the tip of 
the finger, or a small pointed piece of india rub- 
ber, or a paper or leather stump, to be bought of a 
dealer in drawing materials. 


(5) X. Y. Z. asks: What are coprolites? 
A. They are the fossil excrements of extinct ani- 
mals,and are found in immense beds in some 
countries. They are valuable as manure. 
(6) H. T. asks: Is it possible that a direct- 
acting steam pump can work with a variable cut- 
off so that the steam expands down to lj Ibs.? A. 
Weknow of no direct acting pump having a vari- 
able cut-off. 
(7) J. W. asks: 1. Will a cupola 6 inches 
in diameter be large enough to melt and run into 
one piece 20 ibs. of castiron? A. No. 2. What is 
the largest amount it will run into one piece? A. 
It might run 10 Ibs. 3. The bottom of the coal and 
iron door is 3 feet 2 inches above the bottom of 
the cupola; is this hight sufficient? A. Yes, for 
the diameter of the cupola. 
(8) G. W. C. asks: 1. Is there such a thing 
as a drill for drilling square holes? A. No. 2. Is 
ee Re ee ee A. 
0. 


(9) C. 8. C. asks: 1. Is tool steel the best 
for making tuning forks? A. Yes. 2. What tem- 
peris required? A. Temper it toa blue. 

What grade of soft iron is best for 
nets? A. Ulster or Norway iron is best. 

(10) B.S. says: I have a portable engine, 
ani the boiler is cracked. oe nerve ae hone. ¢ a 


American. 


any way of stopping the leak without having the 
boiler patched? A. Cement may be used, See p. 
831, vol. 32. The best plan is to patch the boiler. 


(11) F. L. ssks: What is the safe working 
pressure fora boiler made of wrought iron gas 
pipe, of 2 inches internal diameter? A. You can 
carry 100 Ibs. per square inch. 


(12) G. C. W. asks: Will white lead harden 
under water? A. No. 

(18) A. asks: 1. Will copper, when melted, 
flow as freely as lead? A. No. 2. Will copper 
give as good an impression of the mold as lead? 
A. No. 3. Will a black lead crucible stand suffi- 
cient heat to melt copper? A. Yes. 


(14) W. M. B. asks: Would the wear from 
friction on a pulley be greater in using a wire 
band than with a leather belt? A. Yes. 


(15) F. D. L. asks: Is there any flux, weld- 
ing compound, or means whereby a steel face can 
be united to the jaws ofa cast iron vise by putting 
the steel in the mold, and pouring thereon molten 
iron? A. Steel faces are weided to cast iron in the 
way you mention, without the employment of 


(16) W. 8. F. asks: Is there any other way 
of making steel name stamps than with a chisel? 
A. We know of no way of making them save with 
chisels and files, but they could no doubt be 
stamped with suitable dies. 


(17) H. D. 8. 8. asks: Is there a machine 
shop in the country that has the capacity of 
building two locomotives a day? A. We know of 
none. 

(18) P. E. L. asks: Can cone friction coup 
lings be used on a shaft running at 140 revolutions 
per minute, transmitting 30 horse power, one 
part of the coupling to have a lever attached to 
throw the same in and out of gear while running? 
— Friction pulleys will answer the purpose 
well. 


(19) W. H. C. asks: By what process may 
cast steel be annealed so that it can be easily cut 
with a chisel? A. Heat it slowly to a cherry red, 
and let it cool off, well covered with slaked lime. 


(20) J. 8. M. asks; 1. Is the pump on an 
engine to force the water into the boiler? A. Yes. 
Where is it generally situated? A. Beside the 
boiler. 2. By what means is it worked? A. By 
an eccentric, cam, or crank. 

(21) E. G. asks: Howcan I keep cider 
sweet for the market? A. If after the first rack- 
ing the fermentation still continues, it is better 
that the operation should be repeated as often as 
any scum rises to the surface. The final racking 
should be performed in fine weather. When the 
bottles are filled they should be set by, uncorked, 
until morning,when the corks must be driven in 
tightly, and secured by wire and melted rosin or 
any similar substance. 


(22) B. asks: What is the best. method of 
calcining borax? A. Put it in a capacious cast 


iron pan over a moderate fire. 


(28) F. B. M. asks: How can white lead 
paint be made from old lead pipe? A. Roll the 
lead out into a thin sheet and place it in an earth- 
en pot with a little vinegar in the bottom. Then 
bury the pot in fermenting stable dung or spent 
tan bark. The acetic acid of the vinegar corrodes 
the metal, forming a superficial coating of acetate 
of lead. The carbonic acid set free by the decom- 
posing vegetable matter ‘isplaces the acetic acid, 
combining with the lead and forming the carbon- 
ate (white lead). The acetic acid thus released at- 
tacks more metal, which is again carbonized, and 
thus, with a small charge of vinegar, the opera- 
tion is continued a long time, and a large quantity 
of lead changed into carbonate. 

What is the weight of a medium-sized locomo- 
tive? A. About 30 tuns, with the tender. 


(24) J. J. R. asks: How can I mold chalk? 
A. Ground chalk, if moistened with a little gam 
water, may be pressed into a mold in a compact 
mass, by means of hydraulic pressure. 


(25) G. M. Jr., asks: What is the process 
of making deodorized alcohol er cologne spirit 
from common alcohol? A. Alcohol employed in 
perfumery should be free from all smell of fusel 
or other oils. Atwood’s (patent) alcohol is de- 
odorized by distillation over te of po- 
tassa. Spirit of wine, brandy,and alcohol distilled 
over soap lose their empyreumatic odor and taste 
entirely. Atabout 215° Fah., the soap retains nei- 
ther alcohol nor wood spirit. The empyreumatic 
oil which remains in combination with the soap 
which forms the residuum of the distillation, is 
carried off at a higher temperature by the watery 
vapor, which is formed during a second distillation, 
the product of which is a soap free from empy- 
reuma, and is fit to be used again for similar pur- 
poses. The concentration of the alcohol in 


matic brandy; and direct experiment has shown 
that, under the most favorable circumstances, the 
soap can retain 20 per cent of empyreumatic oil. 
The soap employed shouid contain no potassa; it 
should be hard or soda soap, and ought to be com- 
pletely free from any excess of fatty acids or 
fluids, otherwise it may render the product rancid 


(26) C. A. asks: 1. Would a horizontal en- 
gine 2x3 inches Propel a boat, large enough for 2 
persons, up stream? A. You could use this engine 
in a boat 20 feet long. 2.What size of boiler would 
she want? A. Make one 2% feet in diameter and 
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inches long; it is situated just above the grates, 
near the mud valve, andit leaksslightly. Is there 


4 feet high. 3. What speed would make 
Probably 5 or 6 miles an hour. ™ sas 
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(27) A. L. asks: How can I vulcanize caout 
chouc? A. Parkes’ method is now generally 
adopted. The caoutchouc is immereed in a mix- 
ture of 30 parts of bisulphide of carbon and 1 
part of chloride of sulphur. It is next placed in 
a room heated to70° Fab.;and when all the sul- 
phide of carbon has been volatilized, the process 
is so far complete that it is only requisite to boi) 
the material in a solution of about 18 ozs. of caus- 
tic potassa to 2 gallons of water, the vulcaniaed 
caoutchouc being next washed to remove excess 
of alkali. 


(28) C. 8. A. asks: Please explain how the 
jetties at the mouth of the Mississippi river are 
made, A. See p. 278, vol. 82. 

Are they now at work on the tunnel between 
New York and Jersey City? A. Yes. 

We have some glasses that were dipped into wa- 
ter with milk on them; the hot water seemed to 
set the milk, leaving a milky stain on the glasses, 
that we cannot wash off. How can we make the 
glasses look clear again? A. Try a little common 
washing soda. 

How is dry steam made? A. By using a well 
constructed boiler or a superheater. 


(29) D. R. asks: 1. In tinning brass, which 
18 the best method, by cream of tartar boiling or 
by protoxide of tin soiution? A. The cream of 
tartar metbod is in more general use. 2. What is 
the time required to doit? A. It varies from 10 
minutes to half an hour, and sometimes longer. 
3. In polishing smooth sheet brass to a high finish, 
how shall I prepare my wooden wheel after the 
leather is applied to the rim? A, Glue emery to 
the cutting wheel: and for polishing, use a brush 
wheel and a rag buff to finish with. 


(80) J. M. asks: 1. How much incline per 
foot should an electro-copper plate have to insure 
success in arresting very fine gold dust? A.Am- 
algamated copper plates, set in sluices for obtain- 
ing very fine gold, are put at an incline of from 1 
to 1% inches per foet. 2. Do strata of red sand 
found in aluminum or modified drift generally 
contain gold dust? A. We believe so. 


(31) W. J. G. asks: 1. Does it make any 
difference in the expansion and contraction of 
mercury, in a thermometer, whether the tube is 
sealed or not? <A. Yes. 2. How can I regulate au- 
tomatically the heat in a close box, so that I can 
secure a certain temperature? A. It can be done 
by heating the box with steam or water at a fixed 
temperature. 

(32) R. C. asks: At how many revolutions 
per minute could I run with perfect safety a 
grindstone 6 feet in diameter and 8 inches wide on 
the face? A. It would not be well to run the 
stone faster than 75 or 80 revolutions per minute. 
This is on the supposition that the stone is as 
strong asa built-up millstone. 


(33) J.G. R. says: I have an engine of 1 
inch cylinder and 24% inches stroke, and want to 
build for it a boiler which wil! make steam rapid- 
ly.and which will stand about 25 to 30 lbs. press- 
ure. Of what size, material, and form sbould it 
be? A.Makea cyliodrical boiler 10 inchesin di- 
ameter and 2 feet long. Copper is a good material; 
it should be about ,, of an inch thick, with heads 
from 4 to % inch thick. 


(34) M. E. J, asks: Supposing a ball of im 
mense weight to be rolled around on the surface 
of the earth, would it affect the center of gravity? 
If it did, suppose a ball of the same weight could 
be fired from a cannon around the earth without 
touching the surface, would that affect the center 
of gravity in thesame way? A. The effect you 
mention would be produced in both cases. 


(35) J. M. Y. asks: At what speed should 
water move in a draft tube under a water wheel 
to give the most power to the wheel? A. If you 
make the draft tube with the same area of supply, 
and allow it to dip into the water a few inches at 
the bottom, you will bave a satisfactory arrange- 
ment, provided the tube isairtight. It is very im- 
portant to attend to the latter point. 

(36) J. F. B. asks: 1. Can water be raised 
10 feet high by a wheel 10 inches in diameter, 3 
inches wide, the floats being fastened on a square 
shaft? A. You will have no trouble in raising the 
water to that hight, with 100 to 150 revolutions a 
minute. 2. What should be the size of the pipe 
in which it is to be raised? A. A two inch pipe 
will answer very well. 


(87) C. D. B. asks: If I let steam intoa 
vessel of boiler plate, 2 feet in diameter and 6 
feet long, to the pressure of 100 Ibs. to the square 
inch, bow long will it take for the same to lose its 
pressure? A. If the air surrounding the boiler is 
still, the radiation will take place at the rate of be- 
tween 3 and 4 units of heat per huur for each de- 
gree of difference between inside and outside 


temperatures. 


Will the water collect in the steam room to 
any great extent ifthe water line is kept 4 incbes 
below the top of the case? A. You will have to 
make eome experiments to determine this matter 
definitely. We imagine, bowever, that you will 
find it necessary to carry the water at least 6 inch- 
es below the top of the case. 2. We have an en- 
gine which runs at 120 revolutions per minute, 
with a fly wheel 8 feet in diameter, the rim being 
14 inches wide and % thick at edges, and 144 inches 
thick in the middle. We need to stop it some 
times quickly, and as the bottom of the wheel is 
elose to the ground, I propose to use a brake. 
What preseure is it safe to put upon the wheel? 
A. You will probably find it safe to apply press- 
ure equal to the tension of a belt on the fly wheel 
when the engine is doing its greatest amount of 
work, and this will be more than sufficient for 
your purpose, 
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0.8. P. asks: 1. What size of boat, 


pattern, will be large enough to carry 12 or 
pect A. Make it 30 feet long and 634 feet 
wide. 2. What size of boiler is necessary for an 
ngine 4x6 inches? A. Make a boiler 3 feet in di- 
pence and 4 feet high. 3. What size and pitch of 
ropeller will be necessary to run the boat as fast 
- possible? A. Propeller 2% feet in diameter 
and of 34% feet pitch. 

(40) T. K. G. asks: 1. Will a simple coil of 
pipe do for a superheater? A. Yes. 2. Can there 
be any joints in the same, either of malleable or 
cast iron, without the difference in expansion 
causing @ leakage of steam? A. Wethink that 
such joints might be made tight. 3. Is a check 
valve necessary between the boiler and super- 
heater to prevent the return thereto of the super- 
heated steant, in case the flow of steam at the out- 
let was checked or retarded? A. Some kind of 
valve is required. 4. Why is there no ecocomy 
in fuel in distilling in vacuo? A. There might be 
some trifling economy if the cost of maintaining 
the vacuum were not counted; but it would be 
very slight, as the diminution in the total heat of 
evaporation would be very little. 

(41) W. @. says: [ have a steam pump with 
a 2 inch cylinder, 700 feet underground, and I am 
obliged to carry the exhaust steam to the surface. 
Of what size should the exhaust pipe be so as not 
to have any back action on the engine? A. The 
exhaust pipe should have an area at least as large 
as the exhaustport of the engine. 2. What is the 
cheapest and best material to make itof? A. 
Make it of galvanized iron. 


(42) R. J. M. says:1. I am about to con- 
struct an engine with a 4x1 inch cylinder. What 
should be the size of the ports andexhaust? A. 
About 7, of piston area. 2. How large a fly whee! 
would | need? A. From 9to 10 inches in diame 
ter, 3. What should be the size of the boiler, using 
charcoal for fuel? A. Make it 10 inches in diam- 
eter and 2 feet long. 4. Could I use a wood cylio- 
der, allowing the wood to be half an inch thick ? 
A. Not with satisfactory results. 


(48) L. Y. asks: Does it make any differ- 
ence how high a dam is on astream of water if 
the wheel uses all the water? For instance, we 
havea mill running 10,000 spindles, and it holds the 
water just inside the dam andno more. We want 
to run 2,000 more spindles; would raising the dam 
give us any more power? A. Under the cir- 
cumstances stated by you, raising the dam and 
doing nothing else would produce no effect on the 
power. 


(44) 8. T. M. asks: Why is the letter E 
placed on the left hand side of an ordinary sur- 
veying compass, transit, or similar instrument,and 
the W is placed upon the right? A. Some instru- 
ments are graduated with the E on the right, but 
the more usual arrangement is as stated in your 
question. We do not know who first adopted the 
graduation; but the reason for it is easily ex- 
plained. Suppose a line to which the compass is 
directed has an E bearing; then in an instrument 
graduated like a mariner’s compass, the N end of 
the needle would point to W, because in taking a 
bearing the needle is stationary and the gradua- 
ted circle revolves; so that a bearing to the right 
of N is read off from N towards the left, and vice 
versa. Hence, if the instrument were graduated as 
inthe mariner’s compass, it would be necessary 
to reverse the readings before entering them in 
a notebook. 


(45) E. R. asks: How can I fix gold on pic 
ture frame moldings? A. First give the wooden 
frame a coating of hot size and whitingt both ar- 
ticles must be of the best quality. Smooth this 
coat down with a pumicestone and water, and 
thoroughly dry. Melt some glue size in water, 
and apply witha soft camel's hair brush. Let dry, 
and wet a partata time as required, and press the 
gold leaf on lightly, and blow on it with the mouth 
to levelit. Burnish with an agate tool. 


(46) T. B.C. asks: 1. Does sulphuric acid 
lose its affinity for watery vapor by use? A. It 
gradually becomes diluted by absorption of the 
aqueous vapor, and becomes correspondingly less 
efficient. The rapidity with which this takes place 
depends altogether upon the apparatus itself and 
the method of working it, and it can be determined 
by experiment. 2. Is the acid decomposed or 
otherwise rendered worthless after using for a cer- 
tain length of time? A. The acid is not decom- 
posed, but combines with the water to form a hy- 
drate. The acid may be recovered again with all 
its original strength by evaporating the liquid in 
large glass or porcelain lined vessels. 


(47) F. C.R. asks: What sizeof engine is 
best for a boat 25 feet in length and of 7 feet 


beam? A. One about 4x6 inches would probably 
answer, 


(48) F. H. asks: 1. Do the screw propellers 
steamers have two, three, or four 
A. They generally have either three or 
four blades. 2, What is the number of blades on 


the propeller screws used on the White Star Line ? | posts, 


A. We believe that three-bladed Hirsch propellers 
are used on the steamers of this line. 


(49) B.A. J. asks: Why do frozen mercury 
and red hot iron produce the same sensation ? A. 
They both disorganize the fiesh. 

(50) T. M. D. asks: What would be a safe 
Lap to carry in a boiler 12 inches high and 

inches in diameter, made of J, inch copper, 
with a 3 inch flue? A. Safe pressure will be about 
a Persquare inch. 2, Would the above boiler 
4 inches asewing machine with an engine 
De wel ante ant # inches stroke? A. Yes, if it 
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until a precipitate begins to form. Heat 
for some time, filter, and allow to cool. It 
ready for use. 


(52) I. F. F. asks: 1. Which is the deepest 
well in the world? A. The brine well at Kissingen, 
in Bavaria, is 2,000 feet deep. We believe there is 
one in Paris nearly 3,000 feet in depth. Perhaps 
some of our readers can tell us of deeper ones. 2. 

Can water be taken out of a well 20 yards deep by 
any other way than by steam, wind, animal, hand, 
or other power? A. No. Some kind of power 
be required. 

(53) M. H. K. says: We recently melted 
some silver, using muriate of ammonia and borax 
as flux. On taking out the ingot it usually shows 
a granulated surface, similar to that frequently 
seen on zinc-coated articles. In this case the sur- 
face showed (under a glass) fine cracks following 
the linesof the granulations. Please explain both 
granulated appearance and cracks. A. The fis- 
sures were probably caused either by some impuri- 
ties in the fluxes employed or contaminations in the 
metal. When silver is fused, it absorbs oxygen 
from the air, which is again liberated on cooling. 


(54) C. J. A. asks: How much variation 
would the sixteenth of an inch at the muzzle of a 
rifle make in the flight of a ball,over 1,000 yards of 
ground, supposing the gup to shoot correctly,there 
being no wind to vary the ball in its flight? A. 
Length of gun from breech to muzzle, in feet :: 
3,000 : : 0°0625: variation at target, in inches. 


(55) J. P. B. asks: 1. How can I find the 
specific gravity of a fluid with a specific gravity 
bottle containing 100 or 1,000 grains? A. The liquid 
to be examined is brought to the temperature of 
60° Fah., and with it the bottle is filled up to the 
mark. It is then weighed, the counterpoise being 
on the opposite scale pan. Divide the weight 
thus obtained by the weight of an equal volume 
of pure water at the same temperature. The quo- 
tient will be greater or less than unity as the li- 
quid experimented upon is heavier or lighter than 
water. 2. How much oughta fluid to weigh be- 
fore dividing it by the contents of the bottle, 
whose specific gravity is 12? A. The specific 
gravity of the bottle itself isnot taken. A coun- 
terpoise of the exact weight of the empty bottle 
is made from a bit of brass, an old weight, or 
something of the kind, and carefully adjusted by 
filing. 


(56) J. P. M. asks: What is the meaning 
of “area of way in square feet,” and “ wet peri- 
meter in feet?” A. If water flows in a trough at 


gently ' 
is then 





the level, A B, then the area of way is the area of 
fhé’crdéss sectidh of the water, A BC D; and the 
wet perimeter is the length of the line of contact, 
AC D B, of thecross section of the water with 
the cross section of the trough. 


(57) R. S. M. says: 1. I want to run two 60 
saw gin stands at the distance of 300 yards. What 
size of shaft shall I use? A. Use 24 inch shafting. 
2. What distance should the bearings be apart? A. 
From 7 to 10 feet. %. Does the length of the shaft 
tend to weaken it? A. Yes. 


(58) E. D. Z, asks: 1. In building a small 
sloop, what kind of putty shall I use in the nail 
holes? A. Mix 10 Ibs. whiting with 1 Ib. white 
lead, adding enough linseed oil to give the putty 
the proper consistence. 2. Whatsize of iron wire 
rope should I use for the jib stay and for the 
shrouds, one on each side of the mast, for a main 
sail of 216 square feet and a jib of 106 square fest? 
A. Probably the smallest size made for ship's rig- 
ging will answer very well. 


(59) 8. A. C. asks: Would’s process, by 
which the surface of wrought iron while being 
forged to the desired shape, could be made suscep- 
tible to beiog hardened by plunging red hot in 
cold water, be of any practical value? A. Yes. 


(60) W. F. asks: Why will not smoke as- 
cend through the flues and up the chimuey of a 
boiler which has lain still for four or five days? 
A. Probably because the draft is imperfect and 
the connections cold. 


(61) 8S. D. K. says, in reply to 8. H. B., who 
asked concerning building skiffs: Having decided 
on the length and width of the boat, take a piece 
of rough board, as wide as the boat is to be high, 
and as long as the greatest desired width of the 
boat. Saw the ends on a bevel of about 4 inches 
to 1 foot. Then select the boards for the sides, 
saw the ends to the same bevel as the cross sec- 
tion, and find the center of each. Then nail them 
by their centers to the beveled ends of the cross 
section, driving two nails each side half way in so 
that they can be easily withdrawn. Bring the 
boards together at both ends, fit stem and stern 
secure them well, turn the boat bottom up, 
and true off with drawing knife and plane. Then 
nail on the bottom, turn over again, true off the 
top fit knees, knock out the cross section, and the 
boat is done. This will make a boat as fast as can 
be made, and of perfectwhape. The boat, when 
finished, should be alike at both ends, and (for 
speed) about one sixth wide as itis long. The bot- 
tom should form a curve of about 4 of an inch to 
a foot, both fore and aft and athwartships, as 
straight lines are not compatible with speed. 

(62) J. M. M. says, in answer to J.E. J., 
who asks if an achromatic spygiass of 50 power 
‘would be of any use for astronomical purposes: I 
have a glass of 85 power, which shows the globu- 
lar form of the planets, the moons of Jupiter and 
Satarn, rings of Saturn, sun spots, etc. Ihave 
also told the time of day from a clock 10 miles 
distant. I can discern a man over 20 miles away 
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‘683) C. A. K. says, in answer to R. I. C.’s 
query as to power for grinding: I have run two 
pairs of 54 inch burrs with an engine of 25 horse 
power, grinding 100 bushels per day of 0 hours 
(60 bushels corn and 40 wheat). The speed of 
engine was 150 revolutions, that of burrs, 109. 


(64) D. J. F. says, in reply to R T. C , who 
asks how much wheat should a4 foot stone grind 
ina day: A 4foot stone in good order, properly 
dressed and furrowed, should only grind from 10 to 
12 bushels per hour, and do first class work. You 
can grind from 18 to 24 bushels per hour if you 
want to, but you cannot do good work at this 
pace. 

(65) R. A. says, in solution of the problem 
of constructing a perfect square with compasies, 
without the aid of any other instrument: This is 
in the rigid sense, impossible, as a square isa fig- 
ure bounded by right lines. The solution by W. 
8.D. (who assumes a line, though he omits it in the 
diagram) only determines the points through 
which (or to which) the lines should be drawn, 
but they cannot be drawn with compasses. But 
the solution is faulty, for he cannot measure half 
an arc with compasses alone: be only guesses at 
it. The following solution is subject only to the 





objection first stated: From A and B as centers, 
describe the arcs, BC D, A C E; with C asa cen- 
ter, describe the circle, A B EG F D ; with D and 
E as centers, describe the arcs, A C F, BC G; then 
will the points, A, B, G, F, form a rectangle, the 
portion of which between the points, A and B, 
and the points, H and I, where the right lines from 
A to F and from B to G would meet the ares, C D 
and C F, is a perfect equare. My square is not 
drawn, neither is W.S. D.’s, but the same process 
which is necessary to complete his will complete 
mine. 


(66) E. R. H. says, in answer to F. A. R., 
who asks fora rule for measuring ear corn in a 
crib. Multiply the length, breadth, and hight in 
inches together, and divide by 3,888. The answer 
will be the number ef bushels of shelled corn. : « 


(67) M. R. says, inreply toa correspondent 
who asks for a remedy for corns: Bind raw cotton 
on your corn at night before going to bed, and 
then saturate the cotton with spirits turpentine. 
It will remove the most obstinate corn, either 
hard or soft, in four or five applications. Theskin 
will be apt to peel off the toe, but this is rather an 
advantage, as it helps to remove the corn. 

(68) O. P., of Rosloff, Russia, says: In re- 
ply toG. W. F., whoasks in which position (top 
or bottom center) of the crank does a locomotive 
engine exert the most power, you say that there 
is no difference. I contend that there is a differ- 
ence; for if the engine is going forwards, and the 
crank is at the bottom center, it has the full pow- 
er of the whole area of the piston on it; whereas 
when the crank is on the top center, the piston 
rod takes up some of the area of the piston, thus 
giving less room for steam When the engine is 
in back motion, the conditions are reversed. In 
engines with piston rods running through the 
whole cylinder, your answer would be correct. 
AmIright? A. No. When the engine is going 
forward and the steam is on the rod side of the 
piston head, the guide bars are relieved of the 
weight of the connecting rod, guide blocke,cross- 
head, etc., which quite compensates for the loss 
of area due to the piston rod. 


(69) H. E. W. says,in reply to W. A. 8., 
who asks how he can straighten wire: Put one 
end, after the wire has been annealed, in the 
lathe; and fastening the other end so that it can- 
not turn, start the lathe, and by thus twisting the 
wire will become perfectly straight and stiff, and 
not be injured in the least. 

(70) C. H. 8. says,in reply to M. J. M., who 
asked for a good rule for setting thimble skeins: 
The first thing is to lay out your axles correctly. 
For the gather, measure off on the bottom of the 
axle half the diameter of the wheel. Then make 
a point, at 44 the amount of gather you want,back 
of the center of your axle at the point measured 
off. Aline from this point, through the center of 
the axie at the shoulder, will give the gather. For 
the pitch: Measure as before } the size of the 
wheel on the side of the axle. Then measure up, 
from the bottom of the axle, }4 the size of your 
hind boxing at the shoulder and at the point you 
have measured off. At this point measure off, 
above the half diameter of your boxing, one 
fourth the amount of pitch you want. Thus: If 
you want your wheels to stand 4inches wider at 
top than bottom, measure up linch,etc. A line, 
from this point through the point at the shoulder 
will give the pitch. Then measure from this line, 
each way, half the size of your boxes, and your 
axle is laid out. To set the skeins, it is only ne- 
cessary to square down on the end of the axle 
from the lines you have drawn, each way. Then 
using their point of intersection asa center, strike 
a circle the size of your skein inside, at the front 
end, and taper it to that, uniformly from the 





on a clear day. 


shoulder. As a cement to fasten them after they 
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are thus fitted, you will find nothing better than 
white lead and linseed oil, made as thick as it can 
be applied nicely. 


(71) E. D. P. says,inreply to M. J M.'s 
question in regard to setting thimbie skeins: Draw 
a line, A,through the center of axle ; measure back 
from shoulder one balf the hight of whee! : then 
mark the dish of wheel, B; about the center line 





from this mark, draw line, C, crossing center line 
at ehoulder, and extend to point of skein, which 
will give you center of skein. Haif the diameter 
of ekein below this line will give side of skein at 
butt and point. 


(72) J. E. T. says, in answer to the query 
as to the side of the largest cube that can be cut 
from a ball 12 inches in diameter: It is evident 
that the longest possible diagonal of the cube is 12 
inches. Now the equare of the longest diagonal of 
a cube is equal to three times the square of either 
side; therefore the square of diagonal=144, which 
divided by 3 gives 48. The square root of 48= 
60282 =side of square. [This answer is correct. 
4.1. F. and J, D. E. have sent similar replies. L. 
8. W.’s reply, on p. 267, vol. 34, is erroneous.— Eps. ] 


MINERALS, ETO.—Specimens have been re- 
‘eived from the following correspondents, and 
‘xamined, with the results stated : 


J. W. F.—It consists principally of salt, with 

some biue dye.—T. I. H.—They are rolled frag- 
ments of quartz.—I. R.—The principal constitu- 

ents are silica, silicate of alumina, and oxide of 

iron. A complete analysis would show the presence 
of 5 or 6 other constituents. The cost of the an- 

alysis would depend upon its completeness, If 

you desire a qualitative analysis, with the total 

amounts of solid mineral and organic constitu- 

eute, the cost would be $12, and the amount of wa- 
ter required will be 34 galion ; if a complete quan- 
titative analysis, as well, the cost would be $35, 

and the amount of water required 2 galions.—L. 

M. N.—It appears to be resin, containing tarry 
matters, borax, and paraffin —-W. M. 8.—Your 
boilerecale is not dangerous. It is clay, oxide of 

iron, and carbonate of lime.—N. D. 8.—It is de- 

composed granite. The shining scales are musco- 
vite.—J. F. W.—It is aventurine, and a specimen 
of itisin every mineral cabinet.—G. B. L. —No. 

1 is sulphide of zinc. No. 2 is oxide of iron and 
clay.—4.W. D.—No.1 is sand, clay, and quartz, 
of no value. No.2 is sulphide of zinc.—J. T.— 
We find only iron pyrites.—J,. 8. W.—It is cellu- 
loid.—8. L. 8.—It is trap rock, containing a small 
percentage of iron. It is nut an iron ore.—R.G. 8. 
— It is sulpburet of iron and copper.—C. A. B.— 
From its appearance, it would be well to give ita 
practical trial as fire clay. it should be profitable. 
—L. W.8.—They are beautiful crystals of selen- 
ite, commonly called gypsum or suiphate of lime. 
—C. W.—It is principally nitrate of scda, with a 
small percentage of chioride of lime and magne- 
sia.—H. E. B., of Wilson, N. C.—It is hydrated ses- 
quioxide of iron or brown hematite. It is proba- 
bly worth mi: ing.—A. B. R., of West Burke, Vt. 
They are sulphides of iron and copper —We have 
several letters from which the specimens bave es- 
caped in course of transit; and we recommend 
our correspondents to put each specimen securely 
in a box and mark it with the name and address of 
the applicant. 


J. L, asks: What is the process employed 
in making photographic tin types ?—A.P.B.aeks : 
How is mica split?—C. A. K. asks: How can I 
find the area enclosed between the a:c and the ra- 
dius vectors of an ellipse (said radii being drawn 
from one of the foci), if the semi-axis major, the 
angie subtended by the radii, and the eccentricity 
of the ellipse are given ?—J T. asks: Can any one 
oblige me by describing the photo-engraving 
process and the pboto-lithographic process ? 





COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN ac 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On a New Hydrometer. By H. W. 

On a Pendulum in a Mine. By J. M. H. 

On the Glacial Epochs. By J. H. 


Also inquiries and answers from the following: 
C.J. B.—G. A. P.—J. T. H.-N. R.—E. A. D. P.— 
J.D.E.—-N. M. W.—J. W. 8.—C. C. L. 


HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly .. 
by mail, if the writer’s address is given. 

Hundreds of inquiries analogous to the following 
are sent: “Who makes lamp chimneys of tem- 
pered glass? Who sells drawing instruments? 
Who sells an engine worked by ignited petroleum? 
Who makes the best lenses for photographic por- 
traiture? Why do not dealers in photographic 
chemicals advertise in the SCIENTLFIC AMERICAN?” 
Ali such personal inquiries are printed, as wil! be 
observed, in the column of “ Business and Person- 
al,” whioh is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired information can 





in this way be expeditiously obtained. 
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Scientific American. 








[OF FICIAL.] 


INDEX OF INVENTIONS 
Letters Patent onde @umeed States were 
Granted in the Week Ending 


April 4. 1876, 
AND EACH BEARING THAT DATE. 
[Those marked (7) are reissued patents.} 

A complete copy of any patent in the annexed list, 
facluding both the specification and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and datu of the patent desired 
and remit to Munn & Co., 87 Park Row, New York city. 





Alarm, burglar. W. Boyd 
Alarm, burglar, E. Linnard 
bale fastenings, wire, E. 8. Lenox (r) .. 
Bale tie, A. Kilmer 
Bale tie, R. C. Ludlow 
Bale tie, B. A. Ramsey.... 
Balloons, propelling, D. Hd. Carl 
Barn and stable floor scraper, A. H. 
Barrel herd, C. H. Voute 
Bee hive, E. Arms-rong 
Beui, Hitland Wing 
Bell hanging, H. Fisher 
Billiard table, H. W. Collender 
Bird cage, Peters and Giinther.... 
Bird house, J. J. Hillman 
lackboard, H. Zollinger 
Blind, venetien, P. Huhn 
Blind, venetian, Widemann and Heim 
Boller, rotary steam,C. W Plerce............-++- 175,624 
Book binding, A. and H, M. Hoyt 
Book binding, J. K. Park 
Boots. inserting screws in, L. Goddu (r) 
Bottle stopper, Rich and Sawyer 
Bottles, shaping necks of, J. L. Stewart... . 
Brick machine, N. J. Wolfe 
Brickyard plant, J. L. Irby 
Brush, paint, E. P. Mackintosh 
Bucket, slop, B. P. Walker 
Buttons, clasp for pantaloon, J. H. Anderson... 
Calves, weaning bit for, Bailey and Loupee 
Can, oil, J. 8. Field ee 
Can, straining milk, A P. Knapp 
Candies. etc., polishing, C. F. Hell 
Cane juice, chute for straining, F Randon (r)... 
Cane juice, treating. *. Randon (r) 
Car axle boxes, preking for,C. T. Pierson 
Car axle lubricator, P. Sweeney............5-. e+e 
Car coupling, D. T. ard C. F. Gilliam 
Car coupling. Morgan and Gerry... 
Car starter, B. Sanford 
Car, stock, J. R. McPherson (r) 
Car, stock, K. Knott.... 
Car unloader, grain, M. W. Bosworth.... 
Car ventilation, C. G. Lea 
Cars, pinch bar for moving, H. B. 
Cars, smoke preventive for raliway, C 
Carriage and wagon step, J. F. Studebaker.... 
Carriage tops, bow socket for, C. Hotz 
Carriages, preparing woodwork of, P. O’Brien.. 
Cartridge loading, C. Green 
Casting mold boards, J. Oliver 
Cheir seat, C. Brown 
Chandelier, coal of], J. Shriver... ... ... ss... 
Chandelier, drop light, G. Laesker 
Cheese curd drainer.J. Wilaer 
Chisel, masonry, A. H. Crump 
Chioride of ammonium, compressed, J. Wyeth.. 
Cigar mold, F. C. Miller 
Clevis, elastic, T. N. Machin 
Coffee mill, O. J. Range 
Coffins, manufacture of, L. de Lill..... 
Coke, making, Penrose and Richards... 
Collar, Mitchell and Saunders. 
Cooking vesse),J. B Jones... 
Corn marker, F. **. Kendall... 
Corset spring, C. Judson (r). 
Counter and welt-skiving machine, J. W. Fifield 175,598 
Cradle, crib, H. L. 
Cultivator, J. A. Adams 
Cultivator, Lynch and Wright 
Dental engine attachment, E. T. Starr 
Dental rubber dam, H. C. Howells 
Diamond-cutting machine, C. M. Field... 
Digger, post hole and well, . M. Perry 
Digger, potato, J. R. Hopper 
Ditching machine, H. Gonellaz 
Dredging apparatus, W. H. Newton 
Elevator, W. Warner 
Elevator hoisting machine, V. W. Mason. 
Elevator, hydraulic, C. W. Baldwin (r) 
Elevator tower, L. B. Sawyer...................... 175,765 
Engine, caloric, #. Bill 175,618 
Engine, steam and gas, J. Brady . 175,655 
Fogiae, traction, G. W. Fitts 175,601 
Equalizer, draft, A.O. Rowley 
Equalizer, spring, W. H. Elliott 
Bxerei.ing spperatus, A. Wabi 
Explosive latt 
Fare pasty gE. Kreuss 


Duncan 
G. Lea... 175,569 
. 16.78 


175,621 





Fence, portable. B. F. Wilson 

Fence post, J. B. Sickler 

Fence wire, barbed, M. Kelly (r)... 
Fender, fire place, H. C Wesson... 
Filter, E. C., Houghton 

Fire srms. butt plate for, J. F. Long. 
Fire extinguisher, J. B. Vandyne 

Fiat iron polisher, etc., G. W. Billings 


Fog signal. P. E. Collins 
Feel, artificial, Berghausen et al 
Furnt 2e, hot air, P. B. Clark 


Generates. sectional steam, Babcock & Wilcox... 195,548 
Giaseware, hinge for securing lids to, H. Wright, 175,810 
Governing device, J. D. Retff 

Grain binder, J. Edgar. . 

Crain binder, J. H. Gordor 

Grain binders, B. M. Thorapson. 175,781, 175,782, 175,783 
Grain binder, C. L. Travis 

Grain cleaner, G. E. Palmer.... 

Grindstone journal and hanger, 8. L. Bignall.... 

Gan sight. A. G. Haskell ......45... 
Halter, rope, W. M. Shinnick.. 
Ham, preparing, A. B. Richardson, 
Hame fastener, M. T. BUrke,,.,ccrresedeseeeee vee 


seeeees 195,787 
175,601 


Harness crupper, A. H. Ordway... .......- odeocces 175,623 
Harness pad, G. W. Vosburgh 

Harvesters, W. R. Baker.. 

Harvester, J. H. Elward 

Harvester, bean, I. Bentley...........-. 
Harvester binder platform, C. L. Travis... 
Harvester, corn, T. D. McCormick 

Harvester rake, O. Dorsey 

Harvester rake, P. F. Hodges.. 

Harvester rake, C. D. Young... 

Hay carrier, L. W. Noyes 

Hay loader, W.J Hicks 

Hedge trimmer, 8. B. Turner (r) 

Hog-scraping machine, N. Silverthorne 

Horses, breeching for, C. T. Cleveland 
Horseshoe, Lathrop & Allen 

Illuminating and heating, E. Underwood, fr 
Indexing roller, Dirhold ef al....0 . ......eeeeeees 175,675 
Indicator, revolution, A. Barlow 

Indicator, streetand station, G. C. Kniffin 
Insect-destroying composition, G. W. Powell.... 
Insulating and finishing wires,Reed & Phillips (r) 
Lron, making, B. Parker 


Jack, wagon, J. D. Morgav. 

Kettles in arches, cleaning, J. Salmon 

Kiln, brick, A. Morand 

Koumiss, preparation of, R. Rohland.... . 
Ladle, H. Fisher 

Lamps, C. Newman (r) 

TAGE, TE. BOGDEP. 20. cccccccce cccccccccsccccescese F 
Lantern. signal, F A. Schule 
Lathe for irregular surfaces, C. H. Schminke.. 

Logging dog, O. H. Smith 

Looms, stop motion fork for, C. H. Worthen.... 
Lubricator, f. Lunkenheimer 

Mail bag catcher, A. F. Cacheleux....... .... oes 175,660 
Measuring wheel, T. R. Way << 7 
Metal-sawing machine, J. 8. Seaman.. 


seweeeeee 


Mill, falling, J. M. Baldwin........ ee se 
Mill, grinding, O. B. Blakes'ee....... 
Mill, smut, P. Van Gelder.... 

Milistone- dressing apparatus, J.C. mgt eases 175,566 
Molasses jug, H. Wright........ . 1%5,811 
Motion, converting, C. E. Willis.. 

Music rack, Bissell and Brace 

Necktie shield, J. M. Hubbs... 

Paint, D. R. Averill (r).. 
Paint, J. Fetzer.. 
Pantaloons, Myers & White... 


seneeee 


Paper box, H. 8. Munson 
Paper feeder, pneumatic, J. T. Asnley 
Passenger register and recorder. F. W. Brooks... 
Pen holder, etc., Reckendorf & Palleske.. 
Pencil, adding, Smith & Potts.... 
Pianoforte bridge, J. Zech 

Pipes, smoothing iron, F. Wistar 
Plaiting machine, J. G. Mairs 

Planing machine, Doane & Bugbee 
Planter and cultivator, T. W. Page (r).. 
Planter, corn, A. N. Newton 

Plumes, making, A. A. Freeman 
Pneumatic signal, W. E. Prall 

Pocket book, A. M. Levino 

Press, cheese, E. Cooper. 

Press or hay packer, baling, T. J. Corning 
Printing fabrics, machine for, O. Currier 
Projectile, R P. Parrott 

Pump,J. K J. Foster.... 

Pump bucket, chain, E. Hoyt (r) 

Pump bucket, chain, 8. C. Hamlin. 
Pump, force, R. Bean 

Pamp, pneumatic pressure, J. 8. Hull 
Pumps for wells, etc., J. W. Hull 
Purifier, middlings, J. AMeck (r)... 
Railway frog, Cookson & McTighe.. 
Railway rail joint, G. W. Moulton .. 
Railway signal, J. W. Hawley 

Railway switch, C. Harreff 

Rake and gatherer, hay, J. R. Paddack 
Refrigerator, G. Brown 

Rein holder. J. Meek 

Ring, card-suspending G. W. McGill 
Rivers, jetty for, Emerson & Doyle 
Roils, stand for dandy, A. Me Dermid. 
Roof. wooden, J. C. Wands 

Sap collector, A. Pudigon 

Sash balance clamp... J. Schwab 
Satchel handle tip, G. O. Monroe 

Saw gumming machine, R. Densmore 
Saw set, A. Morgan 

Sawing machine, metal, J. 8. Seaman 
ecale beam, weighing, T. Fairbanks. 
Scales, weighing, T. Fairbanks 
Scholar’s companion. C. P. Ellis 
Scraper, box. Richards & Traut... 
Screw-cutting die, E. 

terew thread, C. F. Hovey 

Sea sounding and alarm F. X. Wagner 
Seal, metallic, A. Friedrick 

Seed dropper, 8. B. Davis.... . 

Seeder and cultivator tooth, R. F. Billings... 
Separ’tor, grain, Harrington & Clinton. 
Sewing machine... L. Follett 

Sewing machine, button, J. W. Fries. 
Sewing machine caster, J. H. Strong 
Shaft coupling, 8. M. Guas 

Shaw! s'rap handle, R. Sims. 

Sheet metal die, E. W. Bitas 

Sheet metal, shearing, J. J. Lucas soos 195,614 
Shingle machine, H. F.& J. D. Snyder........... 175,°78 
Shutter stop and fastener, F. M. Boyce 
Shutter worker, H. C. Hart 

Sign, J. C. Hamm........ 

Skirt protector, T. D. Day........ — re 


Spark arrester, heater, etc., Hawkesworth e a... 175,704 
Spindie step lubricator, H. Whorwell............. 175,802 


Stave jointing machine, " Cornish & Hunt 

Stones from, clay, separating. Siehmon & Rest... 

Stove, cooking, J. BR. Sprague. 

Stove pipe, C. Hoeller...... Sbiiedidde.ce 

Stove pipe damper, Barnum & Wishart... 

Stove pipedamper, J. Carter, ... .. . 

Stove, reservoir cooking, A. Bickel 

Sulphuric acif'package, W. H. Nichols........ 

Switch signal. T. W. Peoples .. - 

Tabie and automatic fan waiting,C. ‘D. Batchelor 175,648 


‘Telegraph wire, T. Gordon 
Tenoning machine, H. Thompson 
Tooth pick, W. W. Wallace 

Top, flying, J. G@. Moulton.. 


Track clearer, Lathrop & Johneon,,,.,... 


sevoseny VTSTIG 


Trunk and valise, T. Hanna..... eeccetesoooacees woe 175,58" 


Type-writing machine, B Arnold. 

Vault cover,J.J Meckienberg. 

Vegetabie cutter, M. Gillespie.... .. won dened 
Vegetable cutter, Rentschler & Keck 
Vehicle wheel, H. F. Porter 
Ventilating buildings, etc., 
Wagon brake, L. B. Welch 
Water closet valve, Haviland & Morrison... 
Warer closet valve, G. R. Moore...... oe 
Wheelbarrow, C. W. Rose 

Whip ferrule. D. Avery.. 

Windlass operating, J. H. Weaver... 
Winamill, Cramton & Cortell....... ° 
Windmill, J. Zimmerman 

Wringer, RK. Krause 

Yarns. drying sized, A. T. Becker 


. 175,748 
-. 1%,719 
. 175,799 
. 175,558 
. 135,738 

175,761 

175,639 


J. 8. Linsley. . 


DESIGNS PATENTED. 
9,\17%5.—Carprts.—J. H. Bromley, Philade)phia, Pa. 
9,176.—BuTrons.—N. H. Furness et ai., Tarrytown,N. Y, 
9,177.—Orean Case.—J. R. Lomas, New Haven, Conn. 
9,178.—Baper.—J. D. Lyon, Grand Rapids, Mich. 

9,179 —GLasswaRE —T. C. Pears. Pittsburgh, Pa. 
9,190.—Carriace OFrrsets, rtTc,—G. Smith, Plantsville, 
Conr. 
9,181.—Faprics.—E. R. Warrington, Philadelphia, Pa. 
9,182,—Prcorure Frame.—W. Allen et al., Detroit, Mich. 
9,183, 9,184.—Typzs.—H. Brebmer, Stapleton, N. Y. 
9,195 to 9,187.—Typges.—D. W. Bruce, New York ci y. 
9 188.—STaTugTTE.—R. Christesen,West Meriden.Conn. 
9,189.—Corrge MiLL Covers.—P. Cinquini, Meriden, 
Conn. 
9,190.—EmprorpEery.—E. Crisand, New Haven, Conn. 
9,191.—BANNER.—E. L. Fenimore,Philadelphia, Pa.et al, 
9.192 to 9,194.—CanprTs.—A. Heald, Philadelphia, Pa. 
9,19, 9,196. —Typxes.—J. Herrier, New York city. 
9,197.—Tvpx.—H. Ihlenburg, Philadelphia, Pa. 
9,198.—Typzs.—W. W. Jackson, Philedelphia, Pa 
9,199.—BrER Mve.—W C. King, Pittsburgh, Pa. 
9,200.—SHAWL Fasrics.—C. H. Landenberger, Philadel- 
phia, Pa. 
9,201.—Types.—A. Little, New York city. 
9,202.—CarpPEeTs.—T. J. Stearns, Boston, Mass. 
9,208.—Carp Mount.—N. Weston, San Francisco, Cal. 
[A copy of any one of the above patents may be had 
by remitting one dollarto Munn & Co., 37 Park Row, 
New York city.) 


SCHEDULE OF PATENT FEES. 
On each Caveat.... 
On each Trade mark 
On filing each application for a Patent (17 years).... 








On application for Design (7 years).. 
On application for Design (14 years)........... 


Back Page-----=-= $1.00 a line. 
Inside Page ----+-= 75 cents a line. 


Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as 
early as Friday morning to appear in next issue. 


+ ereeeeee 
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REVERSIBLE 
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HOISTING GINE 


FOR ALL PURPOSES. 
Cheap. durab'e, 
i < Ty ie, durab'e, and ¢ 


ffective 
OOD M’F'G CO., 165 Pear N.Y 
E, M. MAYO's PATENT BOLT CUTTER. 
its and Bolt Ends of every @ ipti 
"Bend fo for Circular, Cc incinna 1, UMo. — 


der. 
}T | OUSEHOLD ORN 4 MENTS. By George M 
Hopkins. A pao containing directions for the 
easy manufacture of a great variety of {2 objects 
for the adornment of the parlor and the home, ot Wood, 
but finished in imitation of bronze ware, including vases, 
urns, medallions, card receivers, brackets. Match sa es. 
icture frames, and hundreds of other articles. W ith 6 
limstrations. Price 10 -_— Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT No. 2. To be had at this 
office and of all News pond 
all styles 


Brainard Milling Machines and sizes. 


of. my 4, for circulars to B. M. M. CO., 181 Milk St. , 











ees, We ae & Em, Man- 
and Grooving Machines, Daniel" Tongueing, 
Patent tmpened Teno oS 


scoupled Wye Street, Worcester, 
0.) 


<< eg 6 


488. 
R. & CU 
- J. BUGG, 8. M. RICHARDSON. 


and ores nabit ghestatety 
speedily cured. Painless: Nici 
= i Cone for particulars. . Car). 


“OPIUME ‘ashington 8t.. Chicago, I lL 


STEAM ENGINES FOR SALE. 


1 offer the follo’ superior Todd & Rafferty En- 
ines for ophoniguent y hn uced prices, if Guscese of be. 
ore the 1st ay to save removal, viz. : One 18x36, one 
14x18 (sawmill), one 12x24. one 11x24, one 10x24, one 9x20), 
one 7x16, one 5x10 on legs, one 8x13, portable’ one 8x16. 
double hoisting: all first class and ‘entirely new. Also 
various sizes and kinds of Boilers. I will also furnish 
specifications and estimates for all kinds of rope and bag 
ging machinery. Send for descriptive circular and price. 


ddress J. C. 
10 Barclay St., New York, ‘or Paterson, N. J. 


Co rrugated Iro 
‘iron Buildings, Hoots, 
hutters, Doors, etc 
Mossty Iron bripce 
4D Roor Company, 
Office, 5 Der Street, 
New Yor 
te” Send a circulars. 


GEO. W. READ « CO.., 


STEAM BAND SAW 
AND VENEERB-CUTTING: MILL, 
186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 


Hard-Wood Lumber 


AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK! The GREATEST 
VARIETY! The Lowest Prices! 














Enclose Stamp for Catalogue and Price-List. 
ers by mai] promptly and faithfully executed. 


~ DIRECTO RY. 
CAUTION 


The Public are hereby cautioned aga'nst purchasin 
any Business he to be 1- eed by this 


Company poune 
LSON'S. BUSINESS DIRECTORY, 
and pot veered a3 ty + nt on the Title Page. 
SINESS DIRECTORY 
is not tseued on Bon ist May, in order to include al! 
Business Removals. 
THE TROW CITY DIRECTORY COMPANY, 
il Univ ersity Place, New York. 
> USINESS AND TELEGRAPH Cour EGE, SANDU sKY, 0 
est Terms and [nducements. Send Stamp. 














Brass Goods. 


Having bought the ‘‘ DETROIT NOVELTY WORKS,”’ 
we are desirous of renting for a term of years the Brass 
shops therein, consisting of wOuLe. G ht ROOM 35x43 
feet, with 8 poiios a? and jarge core oven—FI1N- 
ISHING ROOM 38x% f 1 hes and ali appli- 
od, Everything is in good 
pow . Ev 8 in 

d ready for be auppited work ; both rooms bh heated 
steam e right parties, we will sell the PAT- 
RNS of Fy full line of steam, gas, and water goods at 


a low price, with — time. 
Foran enterprise! - “ye or men, t ss isa qeee oppor- 
tunity fos e a paving bu e locality 
asa S aistritutin L.-~ “aber cheap and 
We are now operating our Iron foundry and 
pane an so that a full line of Cast Iron fittings can 
be made on the premises. Apply 


DETROIT IRON AND BRASS M’F'G CO 
Detroit, Mich. 


MONTH--Agents wanted every- 

w nn aineee boncaeste and first 
Particulars sent free 

J. WORTH 4CO., St. Louls.Mo, 


THE (MPRUVED 
NIAGARA STEAM PUMP, 


. Brookiyn, N. 
‘aca Kier! 95 Liberty tir 


rman Hubbard, 


S0LE MANUFACTURER, 
ENGINES AND BOILERS, 


Pulleys, Shafting and Hangers 
@ Specialty. 
OTIS’ machinery. 
OTIS, BROS. & Oe. 
No. 348 BROADWAY. NEW YORK. 














The HOAD 
20) 00.\:1 6 ee | 





DO YOU sole or 
MONEY Sci 


wich efest 


PRACTICAL TREATISE ON ROADS, 
STREETS, and PAVEMENTS. By Q. A. Gillmore, 
- Lieut.-Col. U. 8. Corps of Engineers, Brevet 
General U.8 With 7 tilustrations. 12mo., 
cloth, $2.00. 


D. VAN NOSTRAND, Pus.LisHERr, 
23 Murray St. and 27 Warren St., new York. 
*,* Copies sent free by mail on recetpc of pri 


P.P.P.P. MAGIC KNIFE. Entirely new. A pats 
Wanted. Postpaid 30c. City Novelty Co. Buffalo, N t. 


B's PAY to sell our RUBBER PRINTING STAMPS 
Terms free. TAYLOR & HARPER, Cleveland, “0. 


ANTED—To gain all tne information pos- 
sible regarding Kiln or Steam Drying Lumber, 
and to communicate with part'es scores in or manufac- 


turing apparatus for feet purpose 
WILLIAM C. PETERS, Dallas, Tex. 


* oem. 











CROLL SAWERS. 


er of patterns (1 to 225). va ue $18, sent on receipt 
. A. RUSSELL, Stratford, Conn. 


4NTED—At low prices, good small 2d hand 
Iron Planers, Lathes, Drill Presses, and other 
Machine Tools. Send particulars to J. & H. KELSEY, 

1386 Kentucky Avenue, ndiapapolis, Indiana. 


Zero 
Refrigerator, 


With COOLER. 


BEST — AND ICE- 
EPER. 
Lc Paw for Book. 
A M. LESLEY, 
226 West 23d St., NewYork 


Music--M usic--Music! 
omnes d Pianos lead the voice ASTRAY, deform 
oe Y ty" and td! true bermoay { see omine nt 
unerrin, uning: an ay- 
ing ne CORRECTLY without: sharp 4 flat. Sent for 35 
cents, by CORNELL, Box 504, Chicago, 1. 


E.GOULD’S SHAPER 


BEST IN MARKET. Newark,N. J. 


ESSONS IN MECHANICAL DRAWING.— 
oe”  Sveseeees ©, aS phecCors. This excellent se- 


larly tn the 

ECIEATIFIC 7 AMERICAN Px SUPPLEMENT? | is accommna- 
careful! examples for rt prnetice with 

fons, all plain nd 


led to 

or ‘ld. skilled or oer pekilled, to 

acquire the ot drewttg, ‘© expensive instruments 

=o involved Any person wien s slate or paper may rapidly 

series will embody the most abundant {])us- 

tgations for ail —— ‘all de ‘descriptio drawing, and will form 
ae weil as the oh 


hject ublished 
Ihe series begins with No. | of 
pred A 

Seoetucan 


CAN SUPPLEM These In- 

en is pace tay The eeries 

thee be Silat not less than 500 specis! 
cnpravings of 

a Se eat of the 

att Ae Kn, egotained i oJ of, the Sapp: 

, aD Cer, ; + es tse scieL- 

Decription. 5 Fear wi rers 

NN ROO. St & CO rk now, N ngle copies 


be the nee plates and 
cents, Tobe b of all News Agents “sromsnout tbe 


M 
f 




















nest examples of and en- 
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Mav 6, 1876.] 
Founded by Mashew Mathew Carey, 1785. 


pun’ S CATALOGUE 


"iow Ready, New Revised Editions. 

Catalogue of PRACTICAL AND SCIENTIFIC BOOKS 
pabitaed by Henry Carey Baird & Co. 8vo., 96 pages. 
Catalogue of a choice collection of PRACTICAL, 
SOrENTIFIC, and Eoovomtc Books. 4to. 

List of Books on STEAM AND THE STEAM ENGINE, 
MgcHANICS, MACHINERY, and ENGINEERING, 4to. 

List of Important Books.on METALLURGY, ME- 
ALS, STRENGTH OF MATERIALS, CHEMICAL ANALYSIS, 
ASSAYING, etc. 4to. 

A Catalogue of Books on Dyetna, CALICO PRInt- 
1xG, COTTON and WooLeNn MANUFACTURE. ‘fo. 

List of Books and Pamphlets on the CURRENCY, 
the FINANCES, POLITICAL Economy, and KINDRED SuUB- 
JECTS. 

He Any ¢ 0 
be sent by mi 


ion. 

’ pa” We are now receiving and keeping in stock the 
most imoort:nt ENGLISH AND AMERICAN SCIENTIFIC 

Books as they are pubiished, ape are prepared to furnish 

them or to give information in re rd to all Americen 

and rereige publications in this department of litera- 


‘re. HENRY CAREY BAIRD & CO., 
[INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 WALNU T STRE ET. Philadelphia. 








r all of the above valuable Catalogues wil! 
ai] gratis, and free of postage, on applica- 


ANU FACTURING BUSINESS. Pine Beata Spesbinety, 


a Cement Drain Pipe 
M ‘tod Moule 131 ‘STOCKWELL & CO.., Port iand, nMe. 


Ww HIPPLE’S 
Patent Door Knob. 


arded a Bronze Medal at the American Institute Far 


judges : “We this of 
for ts. boo uy OBS t a great iupeevenens over any- 


fasten 
vented for the purpose, as it 8 the use 
thin — fon im ie Pp yy be 





of st . screw’ et suit 
ae oa Or ER & WHIPPLE. COMPANY, | 
Meriden, Conn., or 97 Champers 8t.. 








SLUT CHES 0 “di. 


[ Rit! ONE NI 0 RS. 


INEY 
LVOLNE 'e MASC &ULU. 


Stone Gacicling 
OR 


Quarrying Machine, 












WARDWELL PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CUTTER CO., RUTLAND, VT. 
SOLE PROPRIETORS AND MANUFACTURERS. 








GOLD PENS 


Are manufactured by JOHN HOLLAND, No. 19 West Fourth 
St., Cincinnati. By a patent process he alloys pure gold so as 


to make it as elastic as Damascus Steel. as low an 
old style. Send for illustrated price list. 


The TOLL-GATE! fagenfous ous gem Aa! Ba oblects te Ye 


! Address with stamo 0. 








& Fe- 
male ia o locality. Terms & O T FREE 
Address P 0. VICKERY & CO.. Augusta, Me 


PARR’S a Spring Steel Self-Adjusting 
Aree ane Fret 


Profit & Pleasure ! 


\ WORKSIIOP 
COMPLETE 

For - - $1,25 

blades, 1 sheet impression aper, 1 brad awl,with 

full instructions, By mail, prepaid, on receipt 

of price named. 100 scrollwork designs oa on 

___Teceipt of stamp. GEO. PARR, Buflalo, N. x. 


Ors THE CAUSES OF KNOCKING IN HIGH 


x A WEEK to Agents, Old & Yo! 



















\ om 8 10 12 14 16 in. 
rice, $1.25 1.501, 75 2.00 2.25 
With ‘each frame is included 12 
inimitable and original fret or 
roll patterns, 8 bracket saw 








PRESSURE ENGINES. By Joshua Rose. W th 
ne Engravings. A v-luable practical treatise. Price 
20 cents. Contained in Nos. land 2of “Scientific Ame- 


—— Supplement,’’ to be had at this office, and of all 





MUSTACHE produced by the use 

of Dy«R’'s BEARD ELtxrB, without 

aie 5 <4 py OT penne” Safe and sure. 
ith rections, postpaid, % cts. L. 


Pe A suite te CO., Agents, Palatine, Ti. 


Liner coneers TELESCOPES. .—Directions for 
mi Hh y on, with engravi showing the 
era of lenses tubes. B By Prof f° Van 
2 e. Price 10 cts. Contained in No, 1 of ScteN- 
MERICAN SUPPLEMENT, to to be had at this office, 
all news agents 


H 


Ber W, 


TIFIC 
and of 


















In Stock, and for Sale by 
WILLIAM SELLERS & ©0., 
Philadelphia, and 79 Liberty St., New York. 


Scientific 


Wooenets SURFACE PLANEES $13. Planurs 
7 rk. To » $350. 8.C. HILLS, 51 Courtland 





our © PECIAL > 


rea? 


PUMPS 
Borer? Fe 


A 2 


OPE s MAXWELL N 
<<: AM ILFON.OHTO, 3 


P, BLAISDELL he 00. 


Wercester, M 


Manufacturers of the Blaisdell Peens pright Drills 
other first-class Machinist's Toois. - . -— 


TRADE El B ENGINE 


Noiseless tn 


gDERS 











of Cast § 
Every Engine p indicated, and 
valve corrected to give the high- 


est attainable results. 
Warran to any 
ss rtable » ->* tm the 
Send for Price List . 
— and Cir 
HERRMAN & HERCHEL 


RODF M’r’a, Co., 
Dayton, Ohio 


per day at home. Sampies worth $1 
free. StIwsow & Co. Portland, Me. 








$5 to $2 





Tue_ILLusrra 
No. ll Dey St., Now ¥ York, 












eaee. 
& Matching, 


aa Re-sa wee and Tenontng Machines. Scroll 
Save onc ‘General Wood- Workin. ng Machio 


JOHN 8. 8C weNeR® 8 80N8 
+ Os Rate {Meveawan. Soy. 


DP iitertion or tse INTBRNATIONAL EX- 
ON OF 1876.—The fuli History and Progress 
the “Exbibition, maps of the grounds. a | of 
the bufidings, news end accounts of all th: Sr colebie 
objects, are gi R ae in the 8C TENTIFIC AMERI- 
CAN SUPPLEMENT. Terms. $5 for the year: single eo- 
ples 10cts To be had at this office,and of al) news agents. 
All the back numbers. from the commence ment on Jan- 
wary |, 1876, can had. ose who desire to pos<ess & 
complete and splendid Illustrated Kkecord of the Centen- 
nial Exposition, should bave the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. 








PAE ENT 


OLD ROLLED 


SHAT TING. 


The fact that this shafting has % per cent greater 
stre . & finer Gnish, and” is truer to . than any 
other in use.renders it undoubtedly the most economical. 
We are also the sole manufacturers of the CELEBRATED 
CoLLins’ Pat. CouPpLine, and furnish Pulleys, Hangers, 
etc., of sy most approved per iee. Price list mailed on 
app in to JONES & LAUGHLINS, 
y Street. 2nd and Srd Avenues, Pittsbu urgh,” Pa 
. Canal Street, Chicago, Ill. 
gar Stocks of this Shafting in store and for aale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & GO., 121 Chambers'8t.. N_Y. 
PIERCE & WHALING, Milwaukee. Wis 
ACHINERY OF IMPROVED STYLES FOR 
making SHINGLES, HEADING, and STAVES; 
also GAUGE LATHES for TURNING HANDLES. Sole 


makers of Law's Pat. ee and Heading Sawing Ma- 
chine. Address OR ae CO., Lockport "hy 


AR i « eae rf - 
r 

Cider, Olasses or Bh Seen nny 

Address: . 1. SAGE, Springfield p44 


BLAKE'S PATENT 
Stone and Ore Breaker 


Crushes al! hard and brittle substances to te 
ig for Wesane Re, or kind o 
Brox for ees cut CRETE, 4c. 
BLAKE CLLUBHER CO., 
New Conn 





























Wall St. Caricatures. 


A NEW BOOK, 48 PAGES, containing 14 engraved 
lustrations, WITH INFORMATION FOR 8TOCK SPEOULA- 
pane. Price, cloth covers, 10 cents; paper covers, free 
by mail. TUMBRIDGE & CO., Bankers and Brokers, 
2 Wall Street, New York 


~ Water Elevators. 


WM. E. HALE & go.: 
107 Lake 8t., Chicago. 56 Park Place, New York. 
MPORTANT FOR aLL Buerk' Watchs AND 
MANF’G CONCERNS.—Buerk Waseh 
© Detector, capable of accurate: zoraero ing f the 
motion of a eg S- or patrolman et the differen 
Gone of his beat 


toh BHmEA, Ee 9) des ot Berne, Mase 


was decided in my favor, June 10, 
have been comm: user & Coe. for se 








clock with as geries of springs in the 2 cover, ¢ and marke 


Pat'a Oct. Persons us or an — 
slocks infringing ou my Patent, be dealt 





OOT LATHES ("7 


Send for Circulars to 





ard preparation of ite kind tn England and America. 


MACHINERY. 


[RON & WOOD WORKING MACHINEBY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


oS Esato thuataas OSatogws out bios ae * 
GEORGE PLACE, 
121 Chambers & 108 Reade Sts., W. ¥. (« 


UNCHING eat, address THE ST LES 
DROP PRESSES. MIppLetowy, Comyn. 


BARKER PRESS CO. 
P* TENT DOUBLE | BOCEMTRIC CORNICE BRAKB. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati,0. Send for Circu ulers. 


REDGING AND DITCHING MACHINERY 
The latest, most extensive, and successful machi- 
a A now in practical o tion at Lake Fucino. With 

drawings and details, showing construction, opera- 
tion, and econom By M. 2. Briesse, M. E. ‘A most 
excellent and valuable pa upon the sub ect. Con- 
tained in SCLENTIFIC AM RIC AN SUPPLEMENT No. 
8. Price 10 cents. To be had at this office and of all 


News Agents, 
N. F. BURNHAM’S 


1874 TURBINE 















SELF yy Pamphiet Free. 
. BURNHAM. Yors, Pa. 


and beveled 
to order; also rosettes for jewelers’ and 


MANUFACTURIN 


$1223 cy ow at hom Agents wanted, Ontfit and 
TRUE & CO.. Augusta, Maine. 








Asbestos Reofing. with the improved White Asbestos 
tire Proof Coating, for steep or flat Roofs in all climates. 
Asbestos Root Coating, for old Leaky Roofs. 
Asbestos Cement for repairing Leaks on Roofs. 
Ashbestes Reet Paint. for Tin Roofs, lronwork, &c. 
Asbestos Paints—al) colors—for structural purpores. 
Asbestos Fire Proof Coating, for wood work, &c. 
A-bestos Steam Pipe. and Seiler Coverings. 

os Steam Packing, fat and round. ai) sises. 





enced Asbest 
tng. contrary to the order of the Court, and and especially the Sheathing Fetts, Vermin Proot Lining, &c. 


These articles are ready tor use. and can be easily ap- 
plied by any one. Send tor ramphiets. Price Lists. ec. 


H. W. JOHNS, 87 Maiden Lane, N.Y., 


Patentee and Manufacturer. Established 1858. 


PATENT 





mot R 
602 W. Sth ti Cincinnati, O. Pl 4 nin g an d Matching 
1DGE’S FOOD For LNFants & INVALIDS is the stand- ont a Weeiding Me Machines, Gray and Wood's Planers, Se 


bors pene other wood- yorking moonyers. 
we oon’ 8 MAC SHINE CO., (91 Liberty 5t. 
Send for Circulars, ete. ? 172 High &t., 1 a 


PLANING & MATCHING, 
MOULDING, MORTISING 
TENONING.RE SAWING, SHAPING 
BAND & SCROLL SAWS &e. &o. 


JA Fort CO, 


NDEX PLATES FOR GEAR-CUTTING MA- 

CHIN ES made and drilled to order, with any required 
number of holes or cut = the edge for screw. Spur 

for patterns or tor nse, cut 

watcn-case 








drilled in straight lines 


makers’ engine lathes. Holes 
a e r e e of any required number to the Inch. Special tools and 
ca insure accuracy. Patent Cutters for Teeth 
Has DISPLACE D hundreds of other | of Gear Wheels, which can be sharpened by grinding 


8S NEV "NIT. | Witeout chan ing their form, kept in stocg. Cutters 
casein, but S20 BEVER BEEN TE made on this ian will last many times as long as those 


of the common form, with the advantage of being always 


ready for use. Descri tive Catalogue ze opiee lists 
SHARPE 


sent r mail on opr cation. BROWN 
OOMPANY ovthense, R. 1. 





SCROLL SAWS, 


Machines. rae bi Patterns, 
E & CO., @ Guathaos +" New | York. 


Te 
pete 


Smali Tools of all 1 give GBAR WHEELS, parts 
of MODELS, f all Bay Castings of 














F. & JOHN BARNES, 


@ Manofacturers of Barnes’ 
yEKR MACHINE- 


RY, 8C 

CULAR SAWS, Ero. The only foot 

power machinery without crank or 
nters. $1,500 to $2,000 per 

year made using these machines. 


eat. aad ILLUSTRATED 
okFauoa 


ROCKFORD. 
WINNEBAGO COUNTY, 
[LLINOIS. 





Se ep an aed 
EAGLE FOOT LATHES, 


With Gero!) and Circular Saw Attach- 








tool 
steur or Artizan. Send for it. 
WF ke CE ASF A OD. 
Cai Liberty ew ¥ 


$ YOUNG AMERICA SCROLL SAW. 





Beats 
the world. J M.BEUGLER,M'f’r, Williamsport, Pa. 


OR SALE—Two Ist -_ 8 in. Shapers, 42 in.x12 
er 24 in. x5 ft., 16:in. Panes 200 Ib. Steam 











Price lstd and pamphlets on application. : 


Hammers ; 11x96 in. Corliss +h . P, BULLARD, 
48 Beekman St.. New York. 


ger by ae my and State Divisions. For rapeetes 


nents, Slide Tools, &c. ; also Smal) Jackson 8t., Chicago, I 


poi enn DESIRING To REACH Covun- 


RY readers on do so in the cheapest and best man- 
more sections of Kellogg's Great 


coumlogee! and colored jap, address A. N. KELLOGG, 7 


THE iMPROVED CELESRATED 
ARMSTRONG HEATER AND LIM 

prevents Sca! ~ 

Fag em with 

pure water. hereith aa ave ite cost in fuel 

within one year. All parties using steam 


ne. 
souls bavege r particulars and circu- 


, address 
BAUS MAN, CURTIS & 
NUP A’ 
t OTURERS, 


Machinists WANTED to act 
es Local Agents. 










301 


STEAM PD MPS. 
FIRST re BALE MORE: care. NEW YORK, 


ORE, BOS 
Send for circular of tented {mproyements, 


THE N Nok ALE IRO voees. 
South Norwalk. 













4 IRON 
BEAMS & GIRDERS 


HB UNION IRON MILA, Pittsburgh, Pa.— 

Sout od Wr tb ~ = wy ~ it pete 
vi ro ron re ( 

poy oat mie waieh the compound welds (ft. the om 





ph, addreas 
Carnegie Brothers & Co..Union ron ‘Mills, “ittaburgh, Pa. 
ELEctTRic BURGLAR ALARMS, Hotel and Houre 

4 Annunciators,Cal! Bells, 81 naling Apparatus, Cheap 
Teleg .Inst’s, Batt’s,etc. TEL. SUPPLY Co. ,Cleveland,0O. 





io ULAR SAW MILLS, PLANERS, AFD. oTyeR 
/ Wood-working Machinery, *made by 8. EALI 
SON8, Barre. Mass. Priceslow. Send for  -. aleve. 


R. A. Vervalen’s Brick Machines, 


Made at Haverstraw, Rockland Co Making nine 
tenths of all the brick used in the Btaie. ead for circular, 


FOREIGN PATENTS 


AND 


THE CENTENNIAL. 


There is no doubt that our Centennial Exposi- 
tion will attract to our shores multitudes of repre- 
sentative people from all parts of the world, and 
they will take home with them many of our best 
improvements to introduce into their own manu- 
factures. 

An unusual opportunity will be offered for sell- 
ing to these people such foreign patents as have 
been secured on good American inventions in the 
respective countries from which these visitors 
come. 

At the reduced prices for which patents are ob- 
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them- 
selves of the opportunity of securing their inven- 
tions in foreign countries at once, 80 as to have 
their patents ready to negotiate the coming sum- 
mer. 

For cost of patents in the different countries and 
the conditions on which they are granted, send for 
pamphiet containing full information. 

Address MUNN & CO., 

37 Park Row, New York. 
BRANCH OFFICE, cor. F and 7th Bta., 
Washington, D. C. 


Munn % Co's. Patent Offices. 
Established 1846. 


fhe Oldest Agency for Soliciting Patents 
in the United States. 











TWENTY-NINE YEARS EXPERIENCE, 


MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their essistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftamen that can be found, many of whom have been se- 
lected from the ranks of the Patent Office. 

SEXTY THOCSAND inventors have availec 
themselves of Munn & Co.'s services in examining their in- 
ventions, and precuring their patents. 

MUNN & CO., in connection with the publication of the 
Screntivio American, continue to examine inventions, 
confer with inventors, prepare drawings, spectheations. and 
assignments.attend to filing applications in the Patent Office, 
paying the government fees, and watch eacn case step by 
step while pending before the examiner. This is done 
through their branch office, corner F and Tth streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents, and, in 
fact, attend to every branch of patent business both in this 
and in foreign countries. 

A special notice is made in the Screntirio AMERICAN © 
all inventions patented through this Agency, with the name 
and residence of the patentee. Patents are often sold, in 
p*rt or whole, to persons attracted to the invention by such 
notice 
Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from former rates. Send 
for pamphlet pertaining specially to foreign patents which 
states the cost, time granted, and the requirement for each 
country. 

OCeptes of Patents. 
Persons desiring any patent ssued from 1886 to Novem 
ber 26, 1867, can be supplied with official copies at a rea 
sonable cost, the price depending upon the extent of draw- 
ings and length of specifications. 
Any patent issued since November 27, 1867, st which 
tme the Patent Office commenced printing the drawings 
and specifications,may be had by remitting to this office $°. 

A copy of the claims of any patent issued since 1836 wi!! 
be furnished for $1. 

When ordering copies, please to remit for the same a 
above, and state name of patentee, title of invention, and 
date o1 petente 

A pamphlet containing the laws and full directions for 
obtaining United States patents sent free. A handsomely 
pound Reference Book, gilt edges, contains 140 pages and 
many engravings and tabies important to every patentee 
and mechanic, and {s a useful handbook of reference tor «+ - 
erybody. Price 25 cents, mailed free. Adaress 

MUNN & ©O., 
Publishers SULENTIFIC AMERICAN 
87 Perk Row, N.Y. 

Beasos Orrice—Oorner FP apd Ith Streets 





Washington, D.C. 
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Beck Page - « «- = = $1.00 2 lime. 

Inside Page « - - = = -75 cents a lime 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad 
vertisements must be recetwed at pub/écation office as 
early as Friday morning to appear in next tssue. 


THE ALLEN GOVERNOR 


invented by R. K. Bansoen. 3 is the engines, and ts 


the best governor ever made for 

It is — in ccomrensss. not htable 
repair. neat f op noiseless, very 

werful, very ee wil ta iifetime, will save 
— +, eave & n of the engineer's time,and 











“J 


a “ease! le o pri — 

"Sanat M’r’s Co., Plainville, Ct., March 11, 1876. 

8. B. Atizw: In rep y to your inquiry about = Alien 
Governor purchased of you, we are leased to sa 
after using it four months, we consi or hy the most per- 
fect Governor ever attacheu to an ep When we pat 
on this Governor. we took off a new. improved ball gov- 
— and ah! ee ee ee tne day when we 

change bac« for five hundre 

bes GEO oo SMITH, Supt. 


PARIBAULT er WORKS-ENGINE 
BUtLDERBS, 
pre nn Minn, Nov. 7, 1874. 
STILLMaN B. ALLEN: Your governor,wbich I attached 
to the engine in the Saw ul and da Chair a of 
Mesers. Filnt Brothers, of this place, gives t satis- 
. It ts impossibie to notice any change oft motion 


a J the saw strises a log or goes out of it. Mr 
ly told me he wouid not take five hundred 


dollars for the governor if he gone ATs get ieee. 
NOT VARIED ONE REVOLUTION IN 
THREE YEARS. 
WiycugesTee, Mass.. Nov 
We bave used the Allen at ge S our ese 
ne Grives 


were © for over r engt 
4 bark mili, and all other eakinety pan F to a large 


caenery., ur work is verwssve, © but the engine has rup 
with perfec with the starting vaive wide 
open, and hes never varied over one revolution ai! these 
— years. The Governor weemnee = ay 4 iy! as when 
attached, and we wettere: it to be the best Governor 
= the world P. WALDMETER & CO. 
As s00n as these governors are known they will lores 
tall others, as, by ry ty and yay 
eh nery to run steadily at a higher speed. they will pay 
for themselves every few weeas or months. Great num- 
bers of them are being sold even in these dull times. 
We desire a good, respousibie, first class firm of Engi- 
neers or Machinists in every city where we are not repre- 
sented, to sell these governors. Persons wanting gover- 
nors, or desiring to act as seliing agents, May & 
STILLMAN B. ALLEN, Sesten, Mass. 


ANTED-—A Situation as Superintendent by 
a roe mechanic, wnesay, wr and ex- 


perienced in the organization, disci and manage- 

ment of help, aid familiar wich, des: oy drafting, and 

supervising the construction of all kinds of machinery. 

——— petoccuees oO fered. for further ulars, 
, 4 Spring St., Utica, N. Y. 


$100 BEWARD. 

The a.:vertiser is in quest of an elastic substance (In- 
éia-Rubber or other material). of a dark color (black 
preferrea), waich will retain ite elasticit ty. and not be 
affected by air, moisture, or animal otis, To be used in 
/— shps, about 8-82 inch wide. To thé frst party in- 

‘orming as how or where a An onto a 
pa the sheve conaitions 
sonable terms, $100 wil! be paid. "ApDIy = SOHN Pain, 
Editor of TrecHwoLoeter, 1% way, New York. 


Iron Planers, Engine Lathes, 
Radial 
Boring and Turnin ing Mills, 


And « fall line of ag J TOOLS of the best de- 
sign and workmanship, made by 


Niles 'T'ool Works, 


Hamilton, Ohio. 
BOILER AND PIPE 


CO era. 


Patented and | caty 708 reliable article. Saves 20 
Reofing Materials. 


Ashestos Felting C0, 


316 & 322 Front St., ur. Gouverneur St. “Te 


YOUR GARDEN. 


Now is the time to get the best books about It. 
AewpERrson’s GARDENING FOR PLRasuRE,Post-paid,$1.50 
Hexperson's GaRDENING FOR PROFIT... $1.50 
Bor's PLaY aND PROFIT In MY¥ GARDEN. $1.90 
Quiws's Mowgy Ls THE GaRDEN $1.50 
Baxgr’s Faorr Gagpex $2.50 
FuLier’s STRAWBERRY CULTURIST 
Futier'’s Smale Fault CULTURIstT $1. 
FULLER’s Grare CULTURIST $1. 

a1. 

















HENDERSON'S PRACTICAL FLORICULTURE $1. 
Eor’s Maseas on CULTURE OF SMALL 


oe 

You a ene all the above very useful] and valuabie as the 
Spring comes on. poy te Publishers for an [llas- 
Rural Pooks (freeto icants 


ORANGE JUDD CON ew x ork. 


ANY, 245 Broadway, 





Reference Book 
For Inventors and Mechanics, 


Of 125 Pages. Bound in cloth, gilt edges. 


This is a valuable littie book, usefai for inventors, 
patentees. mechanics,and others. It contains the patent 
laws of the United States complete, with directions for 
obtaining pavests, trademarks, caveats, designs, copy- 
rights, and forms for transferring, by assignment and 
license, part or entire interests in patents. It contains 
the census of the United States, by States and Territo- 
ries; and contains aiso engravings of 150 mechanical 
movements, which will be found convenient for all me- 
chanics and inventors to have at hand fonyeference. A 
more valnable compilation of rare and useful informa. 
tion has never been condensed into so small a volume, 
or sold at so cheap a price. Price, by mail, % cents. 
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It Pays to Advertise 


Every business man admits the necessity of advertis- 
ing. All who have tried it know the advantages and 
profit of so doing. Sut it is not all who advertise that 
do it advantageously, and in the most effective manner, 
to derive the greatest benefit for their money Asa 
rule, it is the best economy to advertise what one bas to 
sell or wishes to purchase, in papers having the largest 
circulation among the class of persons likely to be in- 
terested in the article. Parties having Manufacturing 
Establishments to sell or lease, or who wish Estimates 
made for Constructing Bridges, Dams, Iron Bulldings, 
Furt aces, Heating Apparatus, Steam Engines, Boilers, 
Wood and [ron Working Machinery, Agricultural Im- 
plements, or Contracts for Engineering Works of all 
kinds, will find that it pays to advertise in the SCIEN- 
TIFIC AMERICAN. 

The value of the SCIENTIFIC AMERICAN as an ad- 
vertising medium cannot be over-estimated. It goes 
into all the machine and workshops in the country, and 
is taken at the principal libraries and reading rooms in 
the United States and Europe. 

We invite the attention of those who wish to make 
their business known, to the annexed rates: 








Engravings may head advertisements at the same rate 
Per line, by measurement, as the letter-press. Adver- 
tisements must be received at the publication office as 
early as Friday morning to appear in next issue. 

If anything is wanted in the mechanical line, advertise 
for it in the SCIENTIFIC AMERICAN. 

If one has a patent or machinery to sell advertise in 
the SCIENTIFIC , 997 
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The Supplement. 


Next to the SCIENTIFIC AMERICAN, the sCIEN- 
TIFIC AMERICAN SUPPLEMENT has the largest cir- 
culation of any paper of its class published, The SUP- 
PLEMENT is 4 distinct publication from the SOI[EN- 
TIFIC AMERICAN, and has a large circulation other 
than among the subscribers of the regular edition. 
Terms for advertising are very low, as follows: 

Back tae t= Each 

p INSERTIOR. 
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This work is just fresh from the press, and al 
the orders which had accumulated have been 
filled; and the publishers are now ready to receive 
new ones. 

The SCIENCE RecorpD for this year—the fifth of 
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All the preceding volumes of SCIENCE REcoRD 
may be had separately at $2.50 each, or $10 for the 
t.ve volume, 1872, 1873, 1874, 1875, and 1876. The five 
volumes comprise a library of information which 
every student or man of science should preserve. 

MUNN & CO., PuBLISHERS, 
3 Park Row, 
New York city. 
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SCIENTIFIC AMERICAN, 
FOR 1876, 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


THIRTY-FIRST YEAR. 


VOLUME XXXIV.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer 

No person engaged in any of the mechanical pur- 
suits should think of doing without the Scren- 
TIFIC AMERICAN. Every number contains from 
six to ten engravings of new machines and inven- 
tions which cannot be found in any other publica- 
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science. the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally; and it is val 
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volume 


contains hundreds of Notes, Recipes, and Sugges- 


tions, and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 
TERMS OF SUBSCRIPTIONS.—POSTAGE 
PAID BY US. 
--$3.20 


One copy Scientific American, six months.. 1, 
One copy Scientific American,three months 1. 
One copy Scientific American and one copy 

Scientific American Supplement, both 
One copy of Scientific American “for ‘one 


year, and one copy of engraving, “ Men 
‘ oee--10.00 


7.00 


MUNN 


he “ Scientific American ” is rinted with 


ENU JOBNSON & CO.’ 
at ata. , Philadelphia, and 59 Gold st. Now York. 








